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Bropan MeiAynapoAHafl KOHipepeHUHR 
OpraHHsai^MH OdbeAHHeHHbix HaAHK 
no npHMeHeHMio aroMHoji aneprHH 
B MHpahix Ae/iiix 


A/CONF/15/P/-?i52 

USSR 

ORIGINAL : RUSii IAN 


He noA^emHT OMaujCHMH) a® 0(|)MUMa/ibHoro coofiiueHHn Ha HoH4jcpeHUMM 


Q HEKQTQPblX rgOTEKAM^X 

B HEJIfliilLiXCfl l.-iATEPLlAJIAX nOJ IlE^CTBMElvl OBJIHERIW. 


C.T, 




SEBCKML K.n. ayEPOBMH. B.M. JIEBHTCKWL 
II4. nAHTEJIEEB, H.$, nPABAiOK. 


OcodeHHocTBio aeJiCTBMfl HeiiTpoHHoro oGjiyueimH na sejiHiniiecH ms- 

Tepi'iajibi HBjiHeTOH Bbi.zie/ieHi/ie ana^MTejiBHOw aHeprww b m8jiom od”eMe 

BemecTsa. TaK icaK anepruH ockojikob npH .AOCTaToqHOM hx sauefljieHHn 

pacxoflyeTGH rJiasHbiM odpaaoM b aTOMHHx coyaapeHUHX, sJIh Koioptix 

nonepe^Hoe ce^eHwe MMeeT Bejinyimy nopHSKa Kssspaia weMaTOMfibix 

paccTOHHHM; TO cKOpocTB nepe,a;aqM aioMaM cpeau KHHeiHqecKoM 3Hep- 

PHM ocKOJiKOB flejreHMH, no HpaKHeK Mepe b kohl'.o iix nyiH, npeBOCxo- 

cKopo’cTB yHOca 3 toM aneprMH b cpe/iy aa^cnei TenjionpoBO/uiocTH. 

BosHHKseT HHTeHCHBHHii Hsrpes odjiaoTw (10“^^ - 10""^*^ cm^) b Te^e- 

-II 

HMO BpeMeHM nopHSKa 10 cok. B stoM oo'JiacTM Moryi npOTSicaTB ts- 
Kwe npoueccbij K3 k nepeMeiuMBaHne aiOMOB, pesyjiBTaTOM nero HBJiHeTCH 
pasynopflaoweiiHe w aMl^yawH, nepeKpHCTajuiMsaunH, McqesHOBeHHe mmk- 
poHanpHJKeHwK m T.fl., to gotb npoqeccH, hopmsjibho npoTOKaioiHHe npw 
dojiee BbicoKHx TOMnepaTypax hjiw TpedyioiUMe TepMM^ecKow aicTHBauwM. 

npWHHTO HaSblBOTB 3Ty OdJiaCTB OdJiaGTBIO TOpMH^eCKOrO nilKa 
(thermal spike) • BpHHKM3H Cl} npe^Jioacwji spyroe HasBaHwe .hjih 
odJiacTH HHTeHCHBHoro BbiaeJieHMH Tenjia: nwK CMememiH (displacement 
spike ) ; coxpaHWB HasBaHwe TepMMecKoro nuxa sjih Bcero nyiH na- 

rpOBa BflOJiB TpaeKToxJMH nepBiwHoft OHCTpoii: MacTHubi* Oahoko b sasB- 
HeMiueM ivibi dyaeM nojiBsoBaTBcH dojiee odpM npeflcraBJieHneM TepwM^ec- 
Koro fiHKa, noHHMaH noj nocjie^HMM od‘*eM; r^e sH^ejieHHe aHeppHH oc— 
KOJiKaMH aejioHHH HacTOJiBKo KOHij(eH!i'pHpoBaHHo, ^iTo Moscei HHiepnpeTH- 

|25 YEAR RE-REVIEWl 


Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120023-3 




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120023-3 




poBaTLuHj KaK MecTHuM HarpeB^ BU3LiBaioinni! yKasaHHue Bume $M3 mko- 
-XMMwuecKMe npouteccbd. 

OflHHM M3 Hawdojiee ydeflHTejiBnux aoKaaaTejiBCTB cymecTBOBaHMH 
TepMiwecKMx nHKOB aejienMH nocjiyiwjio Hao'jiiosaBuieecH b ^^-hom cnjia- 
Be ypaHa c MOJiMdaeiiOM npeBpameHMe reTeporeHnofi cTpyKiypH (asieK- 
TOHfl, GOCTOHIUMii H3 oC -ypaHa M MHTepMeiraJIJIMHeCKOrO COeflHHeHMH 
B roMoreHHyio $a3y (I'Bepsbill pocTBop Mo b }''-ypaHe), 
npoHGxoflfimee noa seMcTBueM' odJiyqeuMH. 3to HBJieHwe, o KOiopoM (3u- 
Jio flOJioieKO Ha I-fi jffieneBCKoii KOHliepeH^ra no MMpHOMy McnojitaoBa- 
HHio stomhoM SHeppHM C2] B sajiBHeiluieM riOflBeprJiocB TeopeTHqecKOMy 
aHajiMsy C3J h dtijio noicaaaHC; mto oho ysoB.iieTBopMTejiBHO o6”flc- 
HfleiCH seKcTBHeM TepMHHecKwx riHKOB. C pejiBK) sajiBHoMiuett nposepKH 
BbiBO^OB TeopKM CiUJIO npeflnpMHHTO T8KKe 31CCnepMMeHTaJIBH0e MCCJieaO- 
BaHHG; BbiHCiiioiuee pHU aai-coHouepHocTeM h ycTaHOBMBiuee dojiee hjim 
MOHoe HCHyio CTpyKTypKyK) Kapinny c^asoBbix npeBpameHHM b yKaaaHHHOM 
cnJiaBe C4j . B HacTOHineii ciaTBe O'ysyn tojibko icpaTKO MSJiosceHH 
ocHOBHbie peayjiBTaiu oo'enx otmx b aaiiHoe BpeMH yxie oiiydJiMKosaHHbix 
padOT. 

OTMeiMM; ^TO B HORdpe 1956 r. nOHBMaCB CT8TLH aiviepMKaHCKHX 
aBTopoB BJieJidepra; jJacoHca m JlycTMana [5] , b KOTopoM dfaUiM omm- 

caiiu aHajioPHHHue HamiiM MccjieflOBaHMH no TpeM cnJiasaM ypsHa c Uo 
(9; 10,5 M 12^o) M OflHOMy C NB (10^), ABTOpaMM 3T0M padOTH H3- 
jiarasTCfl Tsiose TeopwH abjighwh, b'ochobhoivI coBnaflaraman c (3); xo- 
Tfl H OTJH'l^aiomaHCH B HaCTHOCTfDC. 

B [‘i-J dHjiH odHapyxceHbi w MGc./ie;a;oBaHbi peHTreHorpotoeGKH 
HBJieHHH pasynopH^^o^eHHH; npoMcxo,2i,fliiiMe b ynopH^OHeHiiOM KHirepMe- 
TajiJiHMecKOivi coeflPiHeHMH noa aeHCTBweivi odJiyneHiiH. Bujio Taioice 

yGTaHOBJieKO dbicTpoe HacumeHiie cbomgtb (sjieicipoconpoTHB/ieHHH) b 
roMoreHHOM TsepaoM pacTBope Mo b ypane noa odJiyneiii'ieM, 3'j?w 

$8KTHI OaHOanaHHO Od"HCHHK)TCn aeMCTB'-ieM TepMM'ieCKl'IX nWKOB B aeJIH- 
lAGMCH ypane. PoaGTBSHHHM yKoaariHOMy Kpyry HBaennM oicaGMuaeTGH 
aajiee peaaKcauMH ynpyrwx asilGTEywanx m ocTaiOHHbix iianpHseHHii^HH- 
leHCHBHo [ipoTeK3ioin3H B ypoKe M HGKOTopux ©ro GHJiasax noa aencT- 
BMGM KeitTpOHHOrO OdJiyHeHMHo B aSHHOW CT8TBe aaOTGH OP.MCailMe H 
aejiaeTCH noriHTKa TeopeTWHecKoro od'*HCHeHMH stmx HBJieHHW. Hapnay 
0 peaaKcaaweM noa aeiiciBHeM oOjiyqeHWH HadJiroaaaHGB TaiCKce HBaenwH 
pejiaKcapM noa aeticiBweM uHioiMnecKoM TepMwqecKOi;! odpadoiKM 
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(''Kaq:KH'') . B HacTonmee bpsmh TeopeTMVecicaH MHTepnpeTouMn 3 Tmx 
HBJ ieHHii eme He Bnojine o^iHoanaqiia, 


UccjienQBaHMe cTpyKTypiaix HaijeneHMa. ni 


cnjiase ypana c % m 


BMGM HeMipoHHoro 


odjiy^eniiH. 


CriJiaB ypai-ia c 9fo Mo HOKeT cymecTBOBarB 3 flsyx coctohhhjix. 
npH KOiiHaTHoR Teunepaiype cTadMBHUM OKaauBoeTCH reTeporcHiioe 
cocTOflHwe: Bume 570° ycToKmiBO cocTOHHHe rOMoremioro Tuepjioro 
pscTBopa Ivio B ’f - ypane. Kait renepB xopoiuo yciaHOBJieHO, nos 
seacTBiieu odJiyqenHfl npoMCxosui nepexos {ol,V + V^^vio — ^^-tb. 
pacTEop); xoTH cpesHHH I'eMnepoTypa oOpaaqa npM otom He npesuuia- 
ei I00°-I50°Co 

EbiJia csejiana nonuTKo HKTepnpeTHpoBaTL bto abjighwc^ naic pe- 
syjiBTaT CBoeoo'pasHoM snyrayaiiw, KOTOpan npoiicxosiw b seJiHisMxcH mb- 
Tep'viujiax nos aeficTBseH odJiynemiH, co3S9]oiii,ero wmcpoouJiacTH hhtgu- 
CMBiioro nepeHemiiBaHHH. Ecsn aKT ^gjighuh BjonnicaeT iia rpafluue (Jaa 
reieporeiiiioti CTpyKTya^Bi, to peayjiBTai'OM ero so-hhho hbhtbch ycTa- 
HCBJieHi'ie cpesiiew KOiiueiiTpanHi-i no Bcei.ijf o()"ei.!y Tepivii/inecKoro niiica 

(pMC.I.) . 

Otbos TenjiB :i3 odJiacTn Taitoro TennoBOpo niixa npowcxusMT as 
04eHB KopoTEoe BpeMHo BcjiescTBiie BTOPO oOpaaoBaime cnoHTaHHOPO 
KpncT ajuiHsaiisOHiiopo ncHTpo B DOJtacTM TepMiiHecKoro nuKS iviajio Bepo- 
HTHO, 11 30Kp'.1GT3J;y'/I30BbiB310iHHilCfl oC'CM UpHHHMaeT CTpyKTypy OSHOW 
i'i3 cocesHiix pemeTOK, TaKHi,i oo'pasoivi, oh uoaei aaKpHCTajuiHaoBOTBCH 
Jii'ido^ B BH.se nepecbiineHHOpo oC -TBCpsoro pacTBopa, .tthoo b Biise 
“jf — ('333bi, Ho i.i 0 pe .sajfBHel-iiTsro m.oTeKaHiin sM-nfrysHii h BBipaBHWBu- 
H 11 H cp^esHero cocTSBa no ;<;ojrH(5./j;eHy oyseT nponcxosHTB nepexos npe- 
Mi^ysecTBeHHo b ^“ipsay, htq 11 npi'iiieseT b KoiieiHOLi pesyjiBTaie k 
poMOpeimBaiiHii nos .'lOytcTBLiefa odjiynsHHfl, 

I'.iOEHO n:'i:G33Tb, hto nsosecc rOHioronHsamiM sojiicen onpesejiHT.o- 
Cfl K03'])pHUHeHT0i'.I P } EOTOpHii I/iOJiCHC BHIpOSWTB B BlISS: 


V -- '^’n = w 
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r;!?e V" - o()"eM TepMMecKoro nuKa^ - qwcjio nnitoB (oktob ^lejie- 
Hi/in) B I CM® B I cGKj ( AZ )^ - cpe^HHii KBa^iipaT jiHHeMnux pasMe- 
poB iTMKa B HanpaBJieHHH rpaflweHTa KOHiienTpauMH, W - moiuhoctb 
ocj"eMHoro lenJiOB.siflejieHWH b a E/T - OTHOuieiiMe 3HeprMH,pac- 

xoflyeMoS b TepMiwecKOM nMK0 (b Ksb), k Towy sna^eHMio TeMnepaiypu, 
KOTOpoe MOHHO GMMTai’B flocTaTo^HbiM nojiHOPO nepeMeiiiMBaHun aio- 


Ecjih nepBOHa^ajiBHoe pacnpeflejietiMe MOJiwdfleHa npeacTaBJiHei 
codOK) nepnoflwqecKoe qepejiOBaHHe cjices: ipasH c TOJimMuow 
X-avL KOHueHTpai^wett M0JiMd,7ieHa; npaKTwqecicM paBHoM nyjiio, w ipaau 
f* c TOJiipHOK) aw aTOMHoii KOHueHTpauweM Mo 33^ - to pacnpeaejie- 

HWe B MOMOKT t , KBK 310 XOp 000 MSSeCTHO M3 OdmOM TOOpMM 7lH$$y- 
3MM; dyjiOT: 


C -Cep li* 2L Wna X X ^ 




Ha noojiejfieu (]}()pMyjiH jierKO onpesejiMTL P , ecjiH HaSiH pac- 
iipesejieHMe C(z) jinn KaKoro-HHdyflB MOMOHia BpeueHM. Hpome Bcero 
onpevrejiMTB BpeiviH roMoreHHaauKii, nojiofflB ero ycJioBHo paBiiBiM TOMy, 
npw KOTopoM nepsaH rapMOHiiKa paajioiOHMH (2) ocjiadJiHeTCfl b ne- 
CKOJIBKO pas (Hanpi'iiviep b 10 paa): 


X* -O^i (3) 

npM 3Toi,i BbicfflMMK ^JiGHaMM c /I > I MOicHo npeiiedpeyB, OTciofla 
JierKO HaTiTH onaiTHoe anaqeHHe p , a no $opMyjie (I) Taicse m 
od"eM TepMMnecKoro niiica V ; MJii'i oTHOuieHi'ie E/T. 

HcnojiBayH aKcnepwi/ieiiTajiBUBie flSHHbie, b [ 3 ] obijio noacqi'iTaHO, 
mo 00 ' "cm TepbiK^ecKoro nMKa ^jih SMffl|y3MM pasen npMOjii'iSMTejiBHO 
17. 10“^'^ CM®; a E, npiiiiiiM3H mo T = 2000 °C; wMeei BejiimHiiy oico- 
JIO 18 m3B. OaHBKO BSOTbie BfaiqMCJieHHH B [3] MCX0,7lHLie /laiiHbie 
(BejiH'^HHa nepHOfla nepe;.^0BaKi'iH m fleMcTBiiTejiBiioe speMH roMorenHsa- 
uwn); KSK BbIHCHHXOCB nOSIIte, UblJIM He BnOJIHe TOHHbl; B GBHSM C qGM 
npHse.T^eHHbie b padoie C 3 ] BejiwHiiHBi if h E OKasajiiiCB npeyBejin- 
neKHbiHH. Bojiee TiijaTejiBHO npoBegeHHoe SKcnep-MMeHToJiBHoe Hccjie- 
.nosanvie f4] nosBOJiHJio yicHHiiTB 3 th pesyiiBTaTbi m Bi-iecTe c tgm 
nO/lTBepSMTB OCHOBHbie 3aK0H0i,iepI'3CTH, BblTeKSIOOHe u3 ,?J,3HK0i;t B [ 8] 
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'foopcTM^ecKoii MHTepnpeTaL(HM nDJi'eniiri. 

PadoTa [4] dbuia npe^inpHUHTa b nepByio o’iepe,7i;B j[m npoBepitu 
3asucvii.:ocTM CKopocTM npoqecca roMoreHH3au,Hw ot uejiM^Hiiu nepwo^a 
uepesoiiaiii'iH njiacTHHuaToro 3BTeKT0n^i,3 -i- U^ )i«o). CorJiecuo [ 3 ] 
Bpenn flocTn^eHwn cooTBeTci'BeHHbix cqgtohhhvI b odpoauax rcTeporeH- 
Horo cn:'i"BO; nasodubix no'CTpyKType 7^py^ 7;pyry w oTJU'i^aibbiiixcH 
jiiiijiB no BejiiWMiie nei-'Hosio wcpeaoBOHHn; ,7iOjiKHo dbiii np onopuMOHajiB- 
Kbii-i icna./ipoTy nepiiDzio. PaajmMHan cTeneHi) sMcnepcHOCTw asTeKTowaa 
O’biJia aojiyneKa nyTf^M Han.oiieii'iH Teivinopai’ypbi reieporeHMaanMM. 'saBH* 
ci’iiocTB BejiiiqiiHii nepn/j.-'ra ot TeivinepaTypbi oTrara npeflCTaBJiena na 
pHC. 2; 3JieicT],o:iHO--i.ibiKpocKoni'i''iecx:ivi cmiizoi': aBTeKTonsnon cTpyKTy- 
pbi npMBe, 7 i;eii no piic. 3; a iia pnc. 4 flaiio nobieriuiinc sjieKTpoconpo- 
THBJieHMH o(5pa3ii,oB - roiviorGHHoro criJiuBa I m reTepopenabix ctuia- 
BOB p"3Jii'niH0'!'1 cienenw .Z'licriepcHocTi'i 2;3;4 jD (cn. pnc. 2) b saBii- 
ciii.iocTLT OT Bpeueiiw odJiyncHiifl (nJioTHOCTB iioTOKa 2.10 ^^n/cM^ceK), 

OdpOCCTKa aTlTX pe 3 yJIbT 8 T 0 B nOXOOBJia, nTO KBOSPaTlWHOH 3aBW- 
CMiviocTB GKOpocTM p obioreHHsauMH OT nepwoflo Bnojilie onpaBaaeTCfl. 
Ecjim na rpoc^wKe (pHc«4) ripoBecTw /ise n opus opit8 jib nwe npHi/iHG; o^iHy 
nepea Tonicy, cooTBeicTByioinyio ^ = 9/o, h spyryio nepea Tonny 

= 15^; TO nepsaa nepece^eT ceMeiicTEO KpHBUx 5, 4,3,2 b Ton- 
icax, cooTBeTCTByioiuwx 6,20,50 ii 280 ^ac. cooTBeTcTEeKiio, a BTopas 
ripfibiafl - B Tonicax 38,125 h'385 noG. CflJiH Kpi-iBbix 5,4,..’1). Hepsue 
nei’bipe npoMeJicyTKa BpcbieiiH othochtch iviejic^y codoii/KaK KsajipaTU 
nwceJi I : 1,82 : 2,89 : 6,83, BTopue ipn - Kaic KBaapaTci qnceji 
1:1,82:3,19. H3 rpaflHKa, npe,TCTaBJieHHoro aa pwc. 2, liohho BHseTB, 
qTO BejinqnHa A . /ijin odpasuoB 5, 4, 3, 2 cooTBeTCTBenHO pasna 0,8: 
1,6: 3 :I0 x QI lu:. TaKiiH oOpasoM, b hojidm aKcrrepHMeHTaJiBiiue pe- 
syjiBTBTH xopouio no.7i;TBepH7(aioT npeacKOsaHnyio TeopneM odpaTiionpo- 
noputHOHOJiBHyio 33Bi'iGiiM0CTB MGiiCfly HeodxosHMObi OO'JiyqGIIMfl M 

KBaflpaTOM nepnofla nepe^OBaHWH nJiacTHH 3BTeKToiwo reTeporeHHoro 
cnjiasa. Hapaay c btmm, dbiJio odnopyseHO eine SBa hobhx (paxTa, cy- 
mecTBeHHO flonojiKHioiUMx HBie npe^GTaBJiGHwe o npoiieocax, npoHcxo^n- 

mux npw odJiyqeHMW b aenHinnxcH MaTepwojiax. 

Kok BwaHO H3 npHBeaeHHbix BHiue KpwBHx (pnc. 4), MSMeneHMe 
BjieKTpoconpoTHBJieHMfl odJii^qaeMbix odpasuoB npoiicxoanT b sse cTaflWK- 
B Haqajie odJiyqeHMH, npuMepiio b TeneHiie nepBHx 2 nocoB, npowcxo- 
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cpaBHZTejiBiio dbicTpoe yuejiiweime BJieicTpoconpoTMBjieHHfi Bcex 
oo'pssitOB-, C flajiBHeiiuieti Bbi;nep3KKoii wsMeiieHMe BJieKTpoconpoTMBJieHMH 
roMoreHHoro ocipasua i ducTpo aaTyxaoT, flocTMrafl npesejiBHoti se- 
MqwHH npiidJiH 3 MTejiBH 0 yie nocjie 4 qacoBoro odJiy^enwH. SjieKipo- 
conpoTHBJieHwe reTeporeHHUx odpasiios TOKie pesKO yBejiM^MsaeTCH 
npHdJiHSMTejiBHO 3a TO ace BpeMH; ojHaKo npn flajiBnetiiueM odJiy^eHM 
OHO nposojiiaei nocTeneHno HapacTaiB. lnlaiccHMaJiBHoe yBejiwHeHMe am 
CKayoK ajieKTpoconpoTMBJieuiiH ajih roMoreHHoro odpa3i;a - 4,5?^^ a 
fljifl reieporeHiibix odpaauiOB okojio 7^ (b nepsoM crafluii). WHTepecHO; 
HTo sean^ima aioro cKa^xa b reieporeHHHx odpaauax ne aaBMCMT ot 

cTeneHH ^^Mc^epcHO'CTH 3BTeKT0Mfla. 

PocT 3JieKTpoconpoTMBJieHHfl HeynopHfloqeHiioro roHoreHHoro 
Tsepsoro pacTBopa Mo b y’- ypaHe^ b kotopom OTcyTCTB.yioT KaKne- 
-jiHdo npoiJieccH cpasoBbix nepexoaoB aojiJKeH 6 utb od"flCHeH jihiub npn- 
MHM seitcTBHeM odJiyHOHMH; co3^;aHweM fle^OKTOB; HapyniaioiUMX npaBMJiB- 
HOCTB KpHCTajlJIH^eCKOM pemeiKM H, paCCeMBaiOIHI-IX ajieKTpOHbl. y^MBH- 
TejiBHHM Ha nepBuM BsrjiHfl KaaceicH jihuib to, hto 3to MSMeHeHiie 
(okojio dbica?po HapacTan, yace nepes hcckojibko hocob flocTHraei 
npesejiBHoii BejiHUMHbi,nocjie qero 1000 - nacoBoe oO'jiyqeHMe ae Baaii- 
BaeT ero aajiBHeMuiHX wsMeHeaHM. OflaaKO 3T0 HBJieHHe npe^cTaBJiaeTCH 
aeodxojKMBiM, ecjiM hphhhtb, hto aaKOiiJieiiwe fleijjeKTOB b jiejiHiKeMCH 
MaiepKajie npoHCxoflMT b peayjiBTaie B03HnicH0BeHHH TepwiwecKMX nw- 
HOB aeaeHMfl. 

06"eM MeraJiJia, b KOTopoi,i BoaiiMKaeT TepMHHecKiiS naK^npea- 
cTaBJiaeT codoK Kaic da sony OTacara, b icoTopoM ,zi,e(|ieKTH KpaciaJUiM- 
MecKOii peaeTKK, ecjipi .ohh paaee boshhicjih, HcnesaioT, BMecTo kmx 
BOSHMHaioT HOBHe fleiJeKiBi , cBHsaaHBie c cocTOHiiHeM yKaaaHHoro BHnie 
od"eMa, KOTopoe oh nppiodpeTaei nocjie TepMMaecKoro nMica, 3to co- 
cTOHHHe sojiacHO xapaKTepMSOBacTBCfi BriojiHe onpeseneaHofi KoimeHipa- 
peii aetBeKTOB Toro mh hhopo rana, onpeseJiniomeK cBoScTBa. IIOKa 
BecB MeTajiJi ho npoineji' ^epea cocTOHHue lopMmecKoro nwHa, je^eK- 
TH B HeM dyziyT HaKanJinBaTbCH, hto m BbisoBei cooTseTCTByiomHft 
pocT aaeKipoconp oTMBjieHMH. O^tnaKO, icaic tojibko bgcb oo'"eM odpaa- 
Ha HpoiijeT qepe 3 cocTOHHHe Tepii/uwecKoro nHKa, flajiBHoKiuee odny- 
qeiine ne cMoiei yMe BHasaTB hobbix waMeHeHMi^, a O'y^eT tojibko ho- 
BTOPHTB TO COCTOHHWe, KOTOpOe O'UJIO flOCTHPHyTO K 3T0My MOMeHTya 
no 3 TOMy, HaHMHafi G 3 Toro BpeivieHH, ajieKTpocofipoTHBJieHwe odpasna 
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H3^AeHHTi)CH HG dyflGT. McXOflH H3 CK830HHOrO, M03KHO nOnblTaTBCH BH- 
pa3Mepbi TepMHqecKoro riMKa m3 jBjrx HesoBMCWMbix M3iviepeHHJi. 
C oflHOii CTOPOHBI^ HcnojiB3yH 3KcnepHMeHTajiBiiLie aamiBie o ckopoctm 
roM.or6HM3aij[HW (BTopan cia^WH Me^jiciiHoro pocia BJieKTpoconpoTUBJie- 
HHH B 00pa3u;ax 5;4,3,2); c noMomBw po3BMTofi Bbiiue leopMw mokho 
BU qHCJIWTB K03$$MUHeHTbI 3M$$y3HH M ,[T0JIB3yHCL (JopMyJiaMM (I;2), 
onpeflOJiHTB BejiMTiHHy odjisciw TepMMMecKoro nwKa. C spyrptt CTopoHH, 
TO TO CaMOe MOEHO CfleJiaTB no CICOpoCTH HapaCTaHMH BTOKTpOCOnpOTWB- 
JieHHfi aobioreHHoro o6pa3i^a, npnpaBHMBaH b stom cjiy^ae BpoMH flo- 
CTMTOHi'ifl npeflejiBHoM EejiMMiinbi TOMy speMeHM, KOTopoe TpedyeicH; 
’iTodbi jiiodoti ajieMOHT od"eMa ueTajiJia nodbiBaji xoth (3h o^mh paa b 
coctohhmm TepMHMecKoro nmca. He npiiBOfla sflecB dojiee mjim Menee 
oyeBHjtHbix BbiqiicjieHHri; jtaflMM JiMiiiB OKOH^aiejiBHbiM peayjiBTai (ladJi. 
I). 

Od"eM odJiacTM TepMMqecKoro nmca; BuqwcjieHfiHil m 3 flaHBbix no 
flutJipyaMH H M3 aaHHUx no pociy a^eKipoconpoTMBJieHHH b roi/ioreHHoM 
T - fJaSGj XOTB M HeCKOJIBKO pSS JIM^aeiCH, OSHOKO nopHflOK BeJIH- 
qMHBi B odOHX cjiyqanx o^imh w tot ixe. 

3to paajiM^He BnoJine noHHTKO, TaK Kaic tijih aTOMHoH pejiaiccauuM 
TpedyeTCfl oqeBMBiHo MenBuiaH leMnepaTypa ( sMecTe c neM onpeaejiH- 
GTCK H doJiBuiMM 3(B(j)eKTMBHbiw od'*eLi nHF.a), qGM nojiHoro nepeMG- 
niHBaHHH B od’'eMe nnKa, nio hbichgtch ycjiOBMGM paai/ianHOKHoM fl;M$(|y- 
3MH. 

PeHTreHorpa^MecKoe HccjieiiOBamAe hbjighmm oasvnopHjoqeHMH 
B cpjiaBG ypaii - Mo.TiHdiieH. 

nepBOHsqajiBHbiM cicanoK sjiGKTpoconpoTUBJieHMH, HadJiioflaiOiUHMCfl y 
roiJoreHHoro odpaapa; cymecTByeT TaicHce n y bcgx reTeporeHFUx od- 
pasnoB (5;4;3^2) Ha nepsOM cTa^HH odjiyqeHMH. S/tecB stot cicayoK 
oflHaKO cyiiiecTBGHHO dojiBine (okojio %), hgm y roMoreHHOro odpasna 
I (OKOJIQ 45^). 3tO dblJiO Od''flCHeHO TGM, qTO y rGTepOrGHHHX B HC- 
XOJIHOM COCTOHHMM OdpaspOB; HapHfly G OdlUHM 3$$eKT0ki HaKOnJIGHHH 
flGCpGKTOBj Bbl3bIBai01HHH pOCT SJIGKTpOCOnpOTMBJIGHHH; CyiHeCTByGT GUIG 
flodaBoqHoe ^gMctbiig paaynopHaoneHMH, npoMCxoaniHee b 'pase^MH- 
lepMeTajuiMnecKOM cogjimhghmh KOTopoe mo)kiio TpaKTosaTB Kan 

TGTparoHajiBHO se^opMMpOBaHHyio ynopHsoneHiiyK) od"eMHO-ueHTpMpoBaH- 
HyK) peaeTKy TBep^oro pacTBOpa Mo b y"-ypaHe, ITojiarafl, hto b 
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pai'ioHe TspiviH'iBCKOro ni/iKa npoMCxo,7r,MT nojiHoe pasynopHflO^GHHe JierKO 
o6"flCHMTB OLicTpoe npoTOKaHMe 3'roro npouecca w flociMKeiiwe ajioKTpo- 

conp 0THBJI6HWGM. npo^HGJlBHOW BGJIHmiHbl yKG MGpG3 HGCKOJlBKO ^aCOB flO- 
cjiG Hauajia odJiy^cHMH, 

Jl,aHHoe [ipe;zrnojio)iceHwe noJiHocTLio no^nTBepflWJiocB npw HccJieaoBa- 
HMK OdJiy^GHHblX CnJiaBOB LlGTO/tOM pGHTrGHOGl'pyKTypHOrO aHajIVI38. 

Ha pMC, 5 npGflCTaBJiGHa peiiTroHorpaMMa oTOMGHHoro odpasua 
a Ha PMC. 6 peHiTGiiorpaMiuibi odJiyneHuux odpaapoB 2,3, 
PGTGpOrGHHblX CnJiaSOB C pa3JlHHHbIM BHaHGHHGU [IGpMOSa HGpGaOBaHMH 
3BTGKT0M,7i;a. 

B odpaauG 2 c HawdoJiBuiMM nepMOjou Mepe^OBaHWH aBTGKTOwaa no- 

cjiG 1000 uaooBoro odJiyyenMn HadJiioflaGTCH jihuib iiGSuamiTGJiBHoe 

yMGHBUIGHMG KOJIi/raGCTBa «<■ -(JaSM. BMGCTG C T6I.1 KOJIIWGCTBO ^laSbl 

PG3K0 COKpaTMJIOCB W 33 CHGT flyCiJIGTa (jIMHMH IIO M OIB) (Baabl f 
E03Hi'irjia CHJiBHan jimhuh y' ~ ■“ TBGpsoro pacTBopa, KOTopan 

TGIlGpB SaHllWaGT nOJIOiiCGHHG; nOHTH TO^HO CO OTBGTCTByiOlUGG I^GHTpy TH- 
EGCTM syCiJIGTa 0)3311 • !/1H3H!G TOBOpn^ OdpaSOBaBUIMl'iCfl TBGPflfall'I 

paCTBOp KyOl/mGCKOH CTpyKTypBI COXpaHHGT KOHUeHTiD8LI,MIO IvIOJIMd^GHa ; cy- 
lUGCTBOBaBUiyiO B f' 

B OdpOSUG 3 KOJIH^GCTBO <L — ^333bl yivieiiBIIIMJlOCB . MMCGTCH OT- 
lUIOHGHMG aS nOJIOjiCGHl'ifl JII'IHHH "f - 0303bl OT nOjiOKGHPIfl GG B Od- 
p33ti;G 2 PI npHdJIPl/ivGHPIG 06 K TOliy nOJIDKCHI® ,118 pPIC, O OdOSHaHGHHO- 
biy dyKBOPi r, KOTopOG 3Ta JiPiHpm aojiKiia dujia da aamiaaTB nppi cocTa- 

BG TBepfl OrO p0 CTBOpa , OTBG^aiOlUGM ^ BGC. ‘fo MO; ^T9 HBJIHGTGH OdmGrl 

iccimeHTpauMeiii MccjiG^yGMoro cnJiasa. 

HsMGHeHHH I'lflyT B TOM KG uaiTpaBJiGHMM iiB peHTrGHorpai.LMax od- 
pasipoB 4 H 5. B noGjiesHe;.! GJiyqaG HadJiK)Si3e!rcH nonTM hojihog wc^gg- 
IIOBGHLie 0 ^ “ cpa3bl PI BTOpOrO KOIAllOHGHTa ^lydJIGTB (IIO-OI3) 
y^'-[^'a3bl; TOryra KSK nOJIOKGHMG -PIHHII r -^a3bl HO^TM TO^HO COBIia- 
TiaGT.c noji05KGHHGM 3ToH MHPiPi H8 pGHTreHorpaMivie sanajiGHKoro J^o-ho- 
ro odpaaiia (jiMiiMnr). Bmgctg go cflBHroM jipihhh npMOdpeTaGT Hop- 
ManBHyro lUMpHPiy pi cmmmgtppdo. 

Ocodblii MHTGpeC HMGGT TO; HTO nOHBJIGHMG KydMMGCKOii pGUeTKPI 
i^asBi /’ npG^mGCTByeT roMoreHMsaniMM. CJieayGT nojiaraiB; uto 3Ta 
~f - '^338 OdpaayGTCfl B riGpByiO O^GPG^B 33 C^GT HGnOCpGflCTBGHHO— 
ro npGBpaineHMH TeiparoHajiBHoM ^ - gasu b KydiWGCKyio ^ nos 
SgMctbmgm odJiy^OHPin. 3a 3to roBOpMT npcMSG Bcero tO; hto riGpMOfl 
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pGlUGTKH OdpiJS OBcIBlilGRcfl TT ~ WOSbi 13 rijJO,;; C.'lLFOiJ CJiy^OO OTCyTCTBKH 

asKieTHOi! ,7i;M(|)(py3ini (oC'poaeii; 2) noqTn Toqiio OT^eqaeT cocTSBy 
T ■' l, coe./fiiueiiMH V^iuo). TaK ksk TeTparOHOJiBnyio uoiiieTicy 
T - ^)03bi cjievtyeT paccijia'ipHrjTB jimuiB; kok cjreflCTBiie ynopjbiiOHeH- 
Horo cjiOHCToro pacnpo^GjiGiiiiH aioi/ioB Mo ii 1/ ^ to riGpoxo^j peiiioT- 
KM M3 TCTparOIiOJlBlIOl'i (pOpMLI B KyOMyeCKyiO aOJlKOH OSHaiiaTB pa3yno- 
PHfloyeHHG,, npoHGXo/^flmee nofl seMcTBMBM odJiy'^eiiMH. flaMBnewuiee m 3- 
MeHemie coctdht b yucHBuieHMM co,zi;ep}!iaHMn ko b 7* - c^ase BCJies- 
cTBiie dojiee Me/tJioHHoro npoij;ecca SM^xpysMM; kok sto 0C)”flCHeH0 o'bi- 
Jio Bbiie, M nocTerieHHoro ysejiMMeHiin ee KOJiimecTsa, Sia KapTuna 
lOJIHOCTBK) COOTBOTCTByeT BblBOflaM, G/ieJiailHblM Ha CClIOBailMH M3Mepe- 
HMH 3JIGKTp>OCOnpOTMBJ[6HMfIt TaKMM odpoaoM; pasynopHSo^GHHG j'-aa- 
3hl HBJIHGTCH TCK^e "OblCTpIIM” npOpeCCOM, OhO npQMCXO.HMT BCJIGT^CTBIte 
seMcTBMH TepMiwecKira: nwicoB, ncpeiviemMEaiomux aTOUBi ynopAj^oHeiiHoro 
coe,HHHeHMH H npOBpainaioim'ix ero b Heynop)Vj;oqeHHLia TBep^biw paGTsop. 
3 tot npoMecC; khk GJie^yeT m3 conoGTaBJicHWH peHTrenorpalMqeGKiix 
^laHHHx c pesyjiBToiaiviH ii3;icpeHMn ajiCKTpoGonpoTMBJieHMH; saBepuiaeT- 
CH B JCHOBHOM B TeMOHHe BpeivieilM; KOTOpOG TpOdyCTCH; HTOO'H B3CB 
od"6M; aaHHTbiH ynopfl;/r3MeiiHOM aasoK; npouiGJi nepaa cocTOAHiia lep- 
WMMecKoro ni-iica. Oda npoueGca - paaynopHTtoqeHMe h HaKonjiciii'ie npe- 
^ejiBHoro MHGjia ^i;e(^eKT0B soKaHMiiBaioTCH b ycjiosMHX Haiuero aKcnepH- 
MGHTa B Te^ciiiie 2-4 nacoB. 

Peji3KcanMfl nanUHMeHHM b ypane mpm odJi.yqeHMM 

M UHKJIHHeCHOM TepMMMeCKOM ocipeo'oTKe, 

3t 3 padoTa npoBo;ziMJi3CB c ueJiBw OApe^rejieiiMH bjimhkhh odji^qe- 
HHH Ka pejiaKcaMHK) HanpHKeniift b odpaauox ypana. MaxcsHinerocH b 
oC H T’ - COCTOflHHM. BjIHHHHe odJiy^GHHA 113 cL - (|)33y H3yHaJI0CB 
Ha cnjiase ypana c 0;9I bgc. io l,io f GirjiaB yk-I), kotophm iiiiGeT do- 
JIGG IJGJIKOSepHHCTyiO HO GpaBHeHilE) C HHCTblM ypBKOM GTpyKTjq;y. Cpe;i- 
HHH BGJIMUMHa 3epH0 B 3T0M CnvlOBG HOGJIG OTEMBa npll 800'^ B TGHe- 
HHG I Haca paBHflJiacB 15 mk. fljin HsyHGiiHH bjihhhmh odJiyHoiiHn iia 
T “ npHMGHHJiCH cnjiaB ypaiia c 9 sec. blo (cnjiaE yLi-y);B 
KOTopoM nocjiG OTfflra ripM leunepaTypG Bbiuie 600® . ^MKCMpyGTCA 
X - $333 . 

MayqeHHG pejiaKCGMHH HanpHEGUMtl npoMSBO/iMJiocB na odpaauax; 
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BHpesaHHblX i'13 CpOJIBrH, TOJIIUHHOM 0,1 MM. UlHpMHa OO'pasUOB paBHHJIOCB 
1,5 MM, flJiwHa - 30 MM. Hepefl BbipeaKOfi oopasuoB fiojiBra rio.zi;Bepra- 
jiacL OTEwry npM 800^ b Teqeime I qaca. TaKan TepMoodpadoTKa yiiw- 
qTOiitaeT 'roKCTypy, Hao'jiio?,aioi 4 yiocH b cnjiaBe nocjie xojio,niiOM 
npOK 8 TKH (^OJIBPH, MTO dblJIO nO:a,TBepMjreHO MSMepeilWHMM TepMU^eCKOrO 
pacuiHpeHMfl BflOJiB H nonepeK HanpaBJieiiWH npOKaiM. 

OdpaauaM npnaaBajiacB (nopivia ?;yrM, fljin ^e^o ohm 3aKJia;nbiBajiHci) 
B no/iyKOJiBueBue aaHCHMbi, kbk noKaaano na pwc. 7, w b tokom Bn;ite 
oTKHraJiMCB npw leMnepaType 570° b TeMeHne I ^oca, OxJiaEaeHnue m 
MSBJ ie^eHiibie h 3 aaEMMa odpasirbi npHodpeTajiw JopMy jiiycw HyjSHoro pa- 
.nwyca. Kan 30 , laK h nocjie onuTOB no peJiaKcaBMM, onpeaejiHJicn pa- 
swyc icpMBM 3 HH odpaauoB, npM noM BbiniicjieHMe npoiiBBoamiocB no 
cTpejie npornda, KOTopan naiviepajiacB c noMoinBio wricTpyMeHTaJiBHoro 
MMKpocKona c TonHocTBK) ^ 0,01 Mivi. OiiiMdKa B onpe, 2 iejieHHM pa^wyca 
KpHBH 3 Hbi HB npesbiiiiajia I MM. HsopHyTHe odpaaubi^MMeioiUMe $opMy sy- 
rw, aaEMMajiMGB MeE^y ssywH nJiocKWMH BKJiaauuiaMH (pwc. 7) k no^- 
BepraJiMCB b raKOM coctohhwh odjryneHnio, uMKJitmecKoii TepMnnecKofi 
odpadoTKe mm ommry npn onpesejianHoM TeMnepaiype. nocjie onepa- 
UHM odpaaen H 3 BjieKajiCH M 3 saEWMa m nsiaepAJiCH na MHCTpyMeHTajiBiioM 
MMKpocKone. Ecjim 30 odpadoTKH pasnyc kpwbmbiih odpasna dHJi pasen 
Y. 0 , 8 nOCJie - 't', TO MOEHO dbljio npHOjIMEGHHO C^HTaTB, 0 B HpO- 
necce odpadoTKH naMdoJiBiuee HanpHEenwe b odpaaue chmsmjiocb c 

ao 5^= ^ , rse E - Mo^yjiB lOHra (l,OteIO^Kr/i.iM^ am 

cnJiasa yM-9 m 2;O.IO^ kt/mm^ Ajih cnJiaBa yw-l), a Z - nojiOBHHa 
TOJiinMHU odpa3ua. OTMeTM, yTo nocjie TepMunecKi-ix "KaMeK” h OTEwra 
odpaanH cpaay eb I'I3bjibk8jiwgb wa saEmda h nosseprajiMCB wsMBpsHi-no, 
a nocjiB odJiy^BHMH odpasuu “BWCBenMBajwcB” b saEaTOM gogtohhmm 
npHMepHO B TB^lBHMB 2 HGflBJIB M TOJIBKO nOCJIB 3T0r0 HSBTEBKaJIHGB H3 
3aEHMa H H3M6pflJIMCB, 

OdJiynBHMB npOBO.TtlWOGB B pSUKTOpB P^T B nOTOiCB HBitipOHOB 
1,2 - 1,8.10^^ H/cm'^ cbk. Bbijia wsbiepsHa TeMnspaiypa odpasuoB b 
npOL(eGce odJiyqeHHH. ropH^nii cnaM TepMonapbi '’Me^iB-KOHCTaHTaH" no- 
MBiliajIGH B OTBBPGTMB, BblCBepJIBHHOB B aJEOMHHWBBOM SaEMMB QO CBpS^H- 
HB Meanly ./pyLiH odpasnaiviH npnMspno na pacGTOHHM 1-2 mm ot hmx. 
Xojio,nHbiii Gnaii lepMonapbi bubo^hjigh hs peaKTOpa h naxoflnjiCH npn 
20°. B TaKMx ycjioBMHX TepMonopa noicasuBaJia 120°, yqnTbii!3fl xopo- 
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lUyiO TGnJIOnpOBOflHOCTB ajII0MllHHH;M03iCH0 CHHTaT b ; m'O TGIklflGlJOTypa 
oopgauoB BO bchkom cjiyqae lie no,/iHHivi9jiyc£ Buine 150°. 

liHKJIHUeCKSH TepMO OdpodOTKO ( l(.T.O.) npOMOBOaHJiaCi ]3 HHTGp- 
Bajie TennepaTyp 350-25°, Odposiibi b sojichlig iiurpeBOjiMCL b cbiihuo — 
Boii BaHiiej(MMeioiiieM leivinepaTypy 350°^ b TeneHMo 10 uMH^aaTew ox— 
JiajiCflajiiioB B Boje b Teqeiiwe I MWH^SQTeM onni'b HarpeBOJiMCB h t.*. 
IIOCJIG OQpeflGJieHHOrO MMCJIG UMIUIOB 0(5p83Li;i)l W3BJieK0JlI4CB W3 38fflMa 
H HSMepHJIMCL. 

0 TeMnepaiype h ;nJiwTejiBHocTM BbiflepjKKH npw KOHTpojiBiaix ot- 
rarax dyaei CKasano npn oni'icanHH peayjijbiaTOB onbiTOB. 

Ha phc. 8 noKaaaHH KpwBbie HSMeiienMH HanpmcfiiiwM b oo'posuax 
cnJiaBOB yM-I m yM-9 npw oo'jiyqeHHn iipM kohtpojibhom OTiwre 
(200 KOdpastibi cnJiBBa yivl-I odjiyqajii'icB npw 100 uoibhoctm peait- 
Topa^ a oo’pa3u;bi ciuiasa yM-9 npii 90 ^ moiuhoctm, 

HayajiBHbiw poTtwyc kphbushh odpaauoB cnJiasa yM-I dbiji Bbidpan 
paBHHM 28;5 MM^qio npw pacnpHMJieHUM oo'paaiia b 3aMMe ccoTEei- 
CTBOBajio yiipyroMy HanpHHeHHio 35 kb/mm^. TaK KaK 3To HanpaiiceHMe, 
KBK OKaaajiocB^npeBOcxoawjio npe^eji ytipyrocTw.To npn iiSBjieyeHiiM 
06p8 3l[0B H3 nJIOCKOrO 3aWMMa MX pa,ZrMyC KpMBH3HhI yBeJIMUHBaJICn flO 
40-44 MM^qTo cooTBeTCTByei HanpflieHHio 23-25 Kr/MM^.noaToi.iy 
KpMBBie fljin cnjiasa yivi-I npOBO^HTCH ot TOM}CM;CooTBeTcTByiomeS 
24 oKp/mM , H3 npeflCT8BJieHHblX H8 PMC.8 KpHBUX Bll?r,liO ,tITO npii ‘oOjiy— 
^eHHw B TeqeHwe nepBoro qaca HanpraceHUH b oo'pasiiax ooohx ciuia- 
BOB pesKO yiAGHBinawTCH. npw ;j:aJix.HeHiueM odJiy^enMi'i b oup 83 ^ax cnJia- 
Ba yM-9 HaOjiioflaeTCH HesHayi/iirejiBHoe flajiBHefiUiee yMeHBiiieiiHe iianpH- 
eghkh.B oO'paanax ciuraBa yM-I cnHTwe HanpHEeHwM nponcxo, 7 iHT o'o- 
Jiee nojiHO h npM ^ajiBneMuieK Bbi^epEKe b TeqeHne 10 ^acoB nanpHie- 
HHfl B oo'p83u,ax aioro cnjiaBa npaKTwqecKM nojinocTBio Hc^eaaioT. 

npw ICOHTpOJIBHOM OTEHPe flpH 200° HanpflHeHHH B OO*pa3l],0X ooo- 
MX criJiaBOB yi/ieKBiiiHMCB He3H8m4Tej[BH0.TaKffi.'i oo'paaoM^peJiaKcaunH, 
HodJiroyiaeMaH b oo'jiyqeHHUx oOpasuax^He moegt Obitb cBe^reHa k odiiie- 
iviy Harpesy h hbjihotch cnei];H;|iMtieciCMM jeficTEneM oo/iyqeHWH. 

Ha pMc.9 noKaaaiibi kphbbig yMeHBuieHWH HanpHieHuri b odpasitax 
cnJiasa yM-I npw H.T.O.Kax bhako H3 ainx Kpi-isbiX; 1|.T.0. laKHe ycKo- 
pnei peJiaKcauMio HanpHEenMi'i b odp03^ax ypana no cpaBHenino c odbiq- 
HbiM OTMroM ( KpMBafl 3 ) npM Tei/iiiepaType 350° ( BepxHHH 

leivinepaTypa repuMecKiix hhicjiob ). npw aioM HadJiio^naeTCfl 
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jiiodonbiTHoe HBJieHiie noc.ne/!;ei'iGTBHn; Boioiio'iGioiueecH b cji oflyiomeM . 

Odpaaubi, BHiiyTbie wa aaiMMO; qepea 6o;iJbuioe mwcjio uwkjiob 
U^P iiBOH I)j noKasbiBoioT o'oiiBiuyio GTenenB pejiaKcouMii; mom b tom 
GJ iyqae, Kor:fl;a ujiiKJibriecKaH odpouoiKa npepiiBaeTcn ,hjih naMepeiiwH m 
odpasubi MHQTOKpoTHO HSDJieKOioT GH 113 saHHi/ia UcpHsaH 2). 

Bbijio npGflnojiojiceHO, qTo ivieH&uiaH GTenenB oiipa/iejifieMoW bcjimmii- 
HiJ pejiaKcauMM bo Bi'opoM cJiyuae GBHsana c ^acTHujibiu "BoaspaTOM" 
Kpi'iBMSHH pacnpnLiJieiiHoK (;ziieiicTBiieM HMKOiMpoBaiiiin) nojioGKH (jioi'iBPH 
npil M3BJI54GHWH 66 H3 nJIOGKOrO saHHMa. 8T0 dblJIO nO7TTBep)iC,7];eH0 TeM; 

^TO odpaaL'bi ocTaBjicinibie nocjie 3 uwkjiob b cBouo:i[tHOM ne aaieTOM 
coctchhhi'I npw KOMHaTHOii TsuriepaType wepes cyTicw nOKaaajiw odpaT- 
Hoe yBejiiweHi'ie cTpejiu nporwO'a, hto na piio. 9 ycjiuBiio Haodpaseiio 
B BUUe H3JI0Ma KpllBOi'l 2, 

3to CTpeMJieiiwe k' "B osBpaTy” KpwBusHbi Cmjim HBjieHHe nocjie — 
jieiicTBi'iH) npw CojiBiiiou ’iMCJie umpjiob no-BwjiWMOMy OGJiadJineTcn. Ma- 
MeiieiiKH B iiopMe odpo3ua cTaiioBATCH dojiee cTadHJiBiibiMw w KpiroaH 
2 npiTtiJiMiaeTcn k kphboK I, yio bwb;ho na pHc. 8, 

Bjii'iHHifie odJiyqeHHfi na liiHpMiiy w ao.TOKeime jii-ihum 
H a peHireiiorpai'.iM3x oupasiiOB //jJaHa. 

t 

Bonpocbi peHTreHorparpMiiecKiix Mccjie,noBaHMS bjimhhmh HeflipOHHO- 
ro odJiyHCHHH iia cTpyitTypy ypaiia He/iocTaTOHHO ooBeueHbi b onydjiii- 
K 0 B 8 HHoiri JiMTepaType. 

TaK HanpHMep, b padoTe C 2 ] OTMe^iaei’CH cyKeHiie peiiTreHOB- 
CKMX UHCpij&paKUMOHHblX JIHHWa y XOJIOflHO-UeiJopMMp OBaHHO.r-O ypa. HOC- 
JIG odJi5''MeHHH ero b iieiiTpoi-moM noTOKe 10^^ h/cm^ m npeanojia- 
raeTCfi, yio aipmeKT oyieiiMH jimhhM HBJiHeTCH peayjiBTaTOM CHfiTWH 
MMKpoHanpHKGHHM; B03iiMKaioiiiMx B npouecGG xojiOTiHoJI sediopMauM . 

B odaopSx [6; 7] ynasaHO; mto nocjie odJiynenwH npoKaiaH- 
HbiX; a aoTen peKpHCTajuiMSOBaHHUx b oC - ^aae HpyTKOB ypana 
(CTeneHB BbiropaHWH 0,15^) iiaodopoT nponcxouiiT paaMUTHe pemTenoB- 
CKllX ,UlT'J)?O^KUI10HlIblX CTeneHB paSbiUTHH JmHHii npWd.HlSHTejlBHO 

Ta KG, HTOwy odpasuoB nocjie ybiepeiTHoro xojioflHoro odHsTiin. 

B odaope [8] omeHeHo; ^ito nocjie odjiy^eHun ypaHa nepwo^iH 
peaeTKK iiGoHamiTejiBHO ^TsejiiiniiBaioTcn; a icpwcTa,nJiHneGK8H OTp^xTypa 
MCKOixaGTCH 3ecL..-a cjiado. 
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B ;.(aiii! 0 L i'iccjie,7(0BniiHM npuMeitfiJuiCB ji;bo Twna xojio,7tHOja7T3HLix 
oopaatioB ypana: 

d) odpasi^bl; npOKOTBHHHS B U,4iiOM HSnpaBJieHHMJ 

o') oopaBULi^ npoKOTaniibie nonepeMeHHO b jiByx BaaMMHO-neprieH- 
/^MicyjiHpHbix PianpoBjieiii’inx. ^[e;J)opM 8 iJiHf! aa o, 7 i:mh Qpoxofl b oCohx cjiy- 
^aax cocT:?B> 7 TrKqa ne o'jjiee 5^, njo^uTKo npoBo./jMjiacB Cea npoivieHy- 
Toqubix OTnwroB. Odr^afl ;j,eiT)opM8m/iH ^jih npoKaTaHHUx odpaanoB cocia- 
BIW 8 SO-i^OJb, nepe,z( npoKaiKoM iicxo;ii-iije aaroTOBKii OTfflrajiHCB npH 
600 B TeHGHHe jr^Byx qacoD. Corjiociio TexiiojiorMH npoKaiKM napiM 
a) M 0 ) odpaauoi ./lojimi Oujiji luieTi pasHbiit xapaKiep m cieneHi. 
-OBepmencTBa leKCTypu, to npuBepKw aioro OT^ejiBHHe oOpaanu oOe- 
Hx napTM^ noflBeprajiHCB UMKJiiiqecKoa TepMooo'paOoTKe no pemy 
+ aO-500 , 100 BHicjioB. Hocjie ^.T. 0 . "pocT" oOp^ 3 ^ 0 B (a), npoKa- 
laHHbix B oflHOM HanpaBJieHMH, cociaBHJi ^p, a “pocT" oopaauoB (d) 
c nepeKpecTHoK npoicaTKoM o'biJi ne dojiee ^to no,nTBep 3 i(saeT 

paajiMTjHbiK xapaKiap h cTaneHB coBGpiiiGHCTBa TGKCTypH aiMx oOpsa- 
aoB. 


^acTB oOpaauoB odenx napinii nepea oOxyqeHHGM no^BeprajiHCB 
TepMoodpadoTice no cjieayioiUHM peacMMSM: 

r ^pBbia pern - HarpeB .qo 320°, bpgmh BHqepmKH 10 qacoB. Eli- 
Jio yCTailOBJIGHO, qTO TOKOH OTMr B OCHOBHOM CHMMaGT bUIKpOHanpHiHe- 
hhh y^xojroflHOKaTaHux odpasqos, ocTaBJiHfl HewsMeHHoM seM^HHy od- 
JiaCiaH KOPGpGHTHOrO paCCGHHUS. 

B rppoft pghhm - HarpGB ao 450°, bpgmh BuqepKKH 4 qaca. Pght- 
rGHorpatoecKM aro cocTOAHne xapaKTopnayGiCH ksk chhthgm mhkpo- 
HanpHSiGHUK, TGK H yBGJIWnGHHGM OdJiaCTCM KOrGpGHTHOrO pacCGHHWH. 
OdJiyqaGMbiG odpaaubi (TopMoodpadoTaniibie h xojio^HOKaTaHUG) npca- 
cTaBJiHJin codOK) $ojiBrH paauGpaMH 10x3x0,1 mm. 

OdJiytIGHMG npOBO,qMOCB B PGBKTOPG P.^J. C HHTGrpajIBHHM nOTO- 
KOM 10 * H/CM , TGMHGpaTypa npw OdJiyHGHHH HG npGBbiijiajia lOO*^, 
PeHTrGHorpo$HqGCKMG HccjiGqoB8HMH jpaHa qo H nocjie odJiynGHWH npo- 
BoqMHMCB Ha ycTaHOBKG qjiH c”eMKH 3KTI1BHHX odpasiqoB [9] . May- 
^GHMG HaMGHeHIIH $OpMU pGHTrGHOBCKHX HHHWii nOq flGiiCTBHGM HGtopOH- 

Horo OdqyHGHHfl npOBOqwqOCB Ha MG^HOM K« M3JlyqGHHH no jimhhh 
II 4o(— ypana . 

OqeHKa HaMeneHUfl paaMbiTHH pGHTrGnoBciciix JiwHml nocqe odJiy- 
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ypana npoBO,zi;njiycL iiyTeivi conocTOB,Trci!Mn iiiwpHUbi B jimhmm 114 
Ha nojioBiiHe MaKCMuyivia wHTeHCiiBHocTH; a Turae Koa^LKpHiJiMeHTa accM- 
ivieTpMM K flo w nocjie oojiyqeiiiiH. Tomhoctb waiviepenMH BejiwuHHH B du- 
jia paBiia 0^5 . To'^ihoctb HsiviepeHi-iH BejiMHWHLi K - 0,1. 

PeayjiBTaTbi waMepeHnw bojhwmh B h K ao w nocjie odJiy^cHWH, a 
TaKHe "pOCT" O0'p33UOB yp8H8 RpHBe.'teHH' B TadJiMne Z, 

AHa:TH3 TadJiHUH 2 noasoJiHeT c^ejiaTB cjieayiomHe bbiboj^h: 

I) y xojioflHOicaTaHbix odpaauoB I h 4 nocjie oojiyyeHMH MMoei 
MecTO cyjiceHHe peiiTreHOBCKiix jihhmw, npHnen y odpaaiiia I,MMe]oi 4 ero 
dojiBiuyio caieneHB coBepmeHCTBa 'I'eKCTypu, a'xoT scprpeKT Bbipo^eH ciuib- 
Hee, ^leM y odpaaua c nepeKpeciHovi npoKOTKoJi, 

B) y odpaaqoB 2 w 5,npe;;BapnTejiBK0 OTOJiQKeuiibix npw leMnepai’y- 
pe 320°, MMoeT mgcto Hesiia^HTejiBHoe paaMbiTiie p e Hire hob ckiix jihiihm, 
npMHeM acp^eKT pasMHTi-iH dojiBiiie y odpasuo 5 c ueiiBuieti cToneiiBio bu- 
p ammo or M leKCTypH, 

3) y odpaauoB 3 m 3, oTOisoseuiibix ripM dojiee BbicoKoR TeMnepa- 
Type (450^), B KOTOpBix wueeT uecTO iiaHajiBHbiii ripouecc peicpi'icTOJi- 
JIH30HWM, noGJie odJiyqeHMH Had^iio.iTaeTCH aaiiCTHoe pasivibiTue peHTre- 
BiOBCKHx JiMHMvi, dojiee ci'iJiBHoe y odpaaua 3 c nepeKpecTHOH npoKOT- 

KOii. 

, Hpupofla cTijyicTypHbix HaueiieKHvi, BBisHBaiomiix H 3 f.ieneHne penire- 
HOBCKnx JiMHWH y xojio,7iiioK6TaHbix odpasuoB ypabia nowie odJiyneHHH, 
Mcc.ne,noBajiacB MeipziOM rapMOHimecKoro anaJiMsa jihhhw II4 odpaaua 

3tot MGToa ocHopaH Ha ouajibiae Koa^cJuuMeHTOB paajioHeHWH b 
PHfl $ypBe "pasHOCTHoK” . Ha pHc. 10 Cl h 2) uphboshtch 

BejiMUima Koa^^^HUMeHTOB pu^a $ypBe b aaBHcimocTH oi nopuAica hjighg 
pa3Jio::ceHHfl. 

x) IvieToa rapMOHiiHecKoro ai-iajiiiaa ini'ipoKo npWMeHHeTCfl .ujih hc- 
cjieflOBaHHH noJiHKpi'icTajijTHuecKi'ix lueTajiJiOB Kydi'inecKoH CMuroHi/ii!. 
OflHaitO BCe OCHOBHbie pOGUeTHbie IpOpiviyJIBI flpHueHHBILI C neKOTOpLlM npii- 
dJimeHHeivi h poudHHecicoM peiucTKii ypana. 

xx) K03Cp;|)HUI'ieHTBI pSSJIOneHHH A( t ) paSHOCTHOil KpHBOii BblV’.m- 
jieHfai no (popuyjie i\{t) = ; r;[e H ( i ) h & {t ) Koacp- 
(jMiJiHeHTBi pasJiojseHHH B pna 'JiypBe cpoBHioaeiibix kphbhx, nojiyqeiiHBix 
3KcnepHMe HTauBtio , 
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Cnjtoiiiii3H JinniiH 119 pjio. 10 (1) iii.)e;/!.CTyiaiHeT paGHocTHyio icpK- 
nyio xoaio^tHOKai’aHoro ypsua .yo ociJiyLi&iiwn m noc.7ie iiero. IlyHKTMpHOw 

KpMBOK H8 TOM JltG rpOi^HKe liaOO'paUCaeTCH paaUOCTHUH KPMBBH KO-UO/p-lQ- 

Kaianoro odpaaua a odpaoaa^sonojnniTejiLiiD oTOjoieMHoro npM 320''^ b 
T eaeiiiie 10 Mac os. 

Ode .cpi-iBbie- b ochoehoiu ojhhhokobo. 

HopMG. 10 (2) cpsBHMBaioTCfi paaiiOCTiiLie KpHBtie odpaoiiOB: 

I) odJiyaeimopo nocjie xo-nosHott npoBiaTitw w oTOMOiceHHOPD npH 
450° B Te^iei-ii'ie 4 ^acos; 

Z) OTOBGICGHHOPO BpM 320° 10 MB COB M OTOTOHHOPO npM 450° B 
Toaeiine 4 ^acOB. Kpiisbie raKSte iie tMeioT cyinecTBeHHoro paaJiHyiifi. 

Cxo;icTBo odenx nap icpioux na pnc. 10 (I) m 10 (2) nojTBep- 
litflaeT dJiii3Koe cxoactbo coctohhhh ypana iiocjie odJiy^eHi-iH c TeH,KO- 
Topoe flOGTMraeTcfl "cpesHHM" otmpom e odjiacTw 320°. 

143 leopM MeToas naBecTHO [lO] , ^to cpopi/ia icpiiBbiX; coot- 
BeTCTByiomnx pnc. 10 (1), osHaqaei CHnTwe MMicpoHanpn^iccHMii. B pa- 
nee npoBejieHHoM naMw padoie dHJio nOKasano, nio laicoe CHHTwe mmk- 
poHanpmteiiKM (MHKpopejiaKcai^MH) b xojio,nHOKaTaiioM ypane ^eMcTBu- 
TejiBHO HMeeT mgcto 3 pe3yi[BT8Te OTEHpa npM 320° b Tenemie 10 na- 
coBo OflHaico npH 3 Tom oirare ne MeHneTcn BejinnwHa odJiacieM Kope- 
peHTHOro paccennHH; mto aaei’ HCKOTopoe ocTSTonnoe pacMpcHne jim- 
HHii. Otkhp npw 450° b Te^ieHwe 4 nacoB BbiausaeT pocT oo'JiacTeM ico- 
pepeHTHOPO pacceHHHH h npaKTM^ecKH BoccTaHaBJiHBaeT HopMajiBnyjo 
uiHPHHy jimhhM [ phc, 10 12)] . 

MeTOflHKa rapMOHMnecKOPo anajinsa nosBojiHei Tsicace ycTanoBHiB 
BejiH^HHy MMKpoHanpflKeHHii, cHwi-iaeMbix otewpom h odJiy^enweM. npoBe- 
seHHHe pacneTH noicasajiH; ^to BCJin^HHa CHHMaeMwx npw odJiyneiiHii 
MHKpOHanpHHCeHMM COCTaBJIfleT OKOJIO 30 Hp/l.lM^. 3T0 dJlMSKO K BeJIHtlM- 
iie MMKpoHanpHieHHft BoaHHKaioiUHx npH xoJioaHoM npoKaTKe ypana, 

B padOTe wccjieaoBajiacB saBHCMMocTB MSMeneHUfl ij^opMH penipe- 
HOBCKHx jihhmM ot fl 03 H odJiyneHWfl. STott uexH HcnojiBsoBajiMCi. 
cjieayioiiiHe odpaai^u ypana: 

1) xojiOflHOKaTaHHe b o^hom nanpaBJieHMH; b kotophx scjj^eKi cy- 
EeHHH peHTPenOBCKIiX MHHM MaKCHMaJIBHHW; 

2) odpaauH c nepeKpecTHoii npoKaiKoM, oTOEKennbie npn 450° b 
T eneHHe 4 ^acoB, b kotophx nadJiioflaeTCfl naMdojiBiuHti a$$eKT paoMH- 
THH JiHHHfi nocjie odJiyneHHfl; 
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3) XOJIO^HOKaTGHbie B 0 ;iH 0 M HanpyBJIGHHM M OTODlCeilHLie npH 
320 C 10 ^acoB, b icoTopHx aaivieTiioro MSMeHeimn (fiopMbi jihhmM nocjie 
.odJiyMObiMn ae HadJiiOflaeiCH. Bujih Bbidpaiibi cooTBeTCTBenHO Kpaiitospe- 
MGHHbie H CpaBHHTejiLHO flJIHTGJIBHHe 3KCn03mj;HH; 3 MMeUHO: 5 H 240 
qacoB. SaBHCMMocTL HSMeHeiiMH uiiipHHU jiHHWM II4 OT BpoMeHM odjiyqe- 
HHH npMBG,neH8 Ha pHc. II. Ms npHBefleHHoro pMcyHK 9 cjie.BjeT; mo 
npoL];ecc cyffieHUH peHTrei-iOBCKHx ;/imhhK y xojioflHOKaiaHbix odpaauoB 
npOHCXO.HHT .i^OCTaTO^IHO dbicipo, 

PasMfaiTMe peHTreHOBOKiix JiHHHii, HsdJiioaaioineecH y peKpMCTajiJiw- 
aoBaiaibix odpaauoB^ npesoTaBJineT coCio]o,HaodopoT, cpaBHuieJiBHO 
JiGHH 0 HayinHii .'np oue cc , 

GjieayeT OTMeTMTB, mo y xoJi07i;HOHaT3HUx odpaapos hocjig od:iiy- 
yenHH HapHsy c cyneHUGM, nponcxoflUT laicie Heo'ojiBiuoe; oaiiaKO 

BnOJIHG HSMepHMOe CMGIUGHHG pGHTrGHOBCKllX JIMHHM, K8K nOCJIG JbJIHTGJIb- 

HOPO; TaK H nocjie KpaiKOBpGMGHHoro odJiyiieHHH. Sts BejiHHWHa ;^jih 
JIMHHH II4 COGTaBJIHeT 3 -h 4 H JIMUIB HGMIIOPO npGBbllUaeT npG, 7 J;ejI TOH- 
HOCTH HSliGpeHMli HO npHUHTOM MGTO^MKG. OflHaKO; OnOJlHHTGJIBHbie 
aKcnepm/iieHTbi; npoBe^GHHbie c noMoiUBio ^osorpaiiMnecKOti aanwcM peni- 
reHorpaMM Ha O'ojibihhx yrjiax; OTtHOSHanHo noKaaajiw HajiMnwe dtopo 
3^)|)eK!ra. 3 to CMemeHHG flOJiiiCHO duTB OTneceHO 33 chgt chhtmh Hanpn- 
iGHHii I-ro po^a, BoaHHKaioiUHx npH xojio,hhom npOKaiKe ypaiioBbix od- 

pasi^OB. 

Ha pwc. 12 npMBGflGHH HajiOjKGHiiUG rpap'ira .tihhhh II4 ^ojibph 
jpaHa:(I) nocjiG npoKaiKii, (2) nocjiG oTKwra npw 450^^ b TeneHMe 
4 tiecoB M ( 3 ) nocjie npoKaiKH h odJiymHKH b TGneHMe 5 nacoB. 

CflBHP hojiojKghhh jihhmh nocjiG odjiymnnH hagt b ny kg cTopony^ 
KaK M GflBHP nocjie oTEura; poBopn 0 tom, ^ito oojiyyeHHG, Tai-c ig 
KBK M OTTKHP, BG,HeT K JIMKBHaaUHH OCTaTOqHbIX HanpHHGHHl^ I-PO pO^O . 
BejiMMHHa cflBHpa jihhhm odJiyqGHHOpo odpasuja npaKTuqGCKM TaKan 5 Kg^ 

K8K y OTOmeHHOPO, 

Ecjih npMiiHTB MosyjiB ynpyrocTH paBHbiMw 2.10^ kp/mm^, to bg- 
JiHqwHa CHi'iMaGMbix npH odJiyqGHMK HanpHKGHHii I-po poaa [b nJiocKO- 
CTH (II4) J COCT0BI1T 20 Itp/iMM^, 

PeHiFeHorpacpHHecKOG MCCJiGaoBaHwe bjihhhhh HH3KOTGMnGpaTypHoH 
HHKJIHHGCbCOM TGPMOOdpaoOTKH Ha CTpyKTYPy .VP 3 Ha. 

H.ToO. npoBO^HjiacB npH sByx peraiMax: npii TeMncpaiypax ot 
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- 180 flO 200°C II OT - 180° flo 450^0, 

jljifl HCGJie?io3GiinR (ibiJili B3HTU ocjpaBUbi, noJiy'ioiiHbie tcm hg ciio- 
COdOM, ^TO H OdpaSULI, HO KOTOpblX ll3yM3JI0CB fleriCTBlie OdJiy^OHIIfl 

(cm. Bbinie). nepe?; U.T.O. moctl xojiov!.iiOKgTaHbix odpasuos noasepra- 
jiacB npeflBapMTejiBHoK TcpMOoo'padoTKe no ssyM peOTMSM: 

I-"; peraM - narpeB ;i!.o 820^; speMH Bbi^epM 10 '■iocob. 
pejKHM - HarpoB 3 ;o 450°, BpeMH Bbi^epSKii 4 Maca. 

U.T.O. HccjiesyeMbix odpaauoB npoBOBinJiacB b KBapu,eBOft annyjie 
7 i;H 8 MeTpOM 16 MM, C TOJIIHIIHOIO CieilKW 1,5 MM npM B8KyyMe 
3,10"^ MM pT.cT. OxJiantfleHne nponsBOBii'iBccB b obotg b TeMenne 5 mh- 
HyT, HarpGB b ipydnaToK ncuw b TeMemjG 10 MiiiiyT. WccjiesyGMbiG od- 
paaubi npG^cTaBJiHJiH codoK (joJiLrii paaMGpaMH 10 x 6 x 0,1 mm. 

PeHTrGHOrpacjOHMGCKWG IICCJlG^OEaHIIH 0dp83U0B flO H nOCJlG ‘'KanGK*' 
npOBOflMJIMCB H8 J^CTaHOBKe CO CMGTMHKOM ToKrapO, MBJiyMeHHG Cu Ko(.. 
MsyneBIMG MaMGHGHMH '^opMbl pGHTrGHOBCKHX JIHHMtt npOIiaBOflMJlOGB flO JIM- 
HHH II4 «<- - ypana. OdpadoTKa pesyjfBTaTOB (BbiMUCJiGHiie B w K) 
npoHSBOSHJiacB cnocodoM, yKasaiiHUM bhuig. 

PeayjiBTaibi iiaMopGuiiti B h K sjih IOO hmkiiob U.T.O. npn igmiig- 
ps^ypax OT —180 BiO 200°C npwBGTiGHbi b TadJi. 3. 

143 TsdJi. 3 BH 3 H 0 , ^to y xojioflHOKai’aHbix odpaauoB nocjiG ’'k 8 - 
nGK*' HadJIIOSaGTOH CyJKGHHG MHMM^npWMeM y OdpaSIia I SI^I^GKT CyKGHWH 
oBbipaJKeH ciiJiBHGe odpaaua I, 3 flJifl odpaaua 4}^y odpaauoB, 

OTOKKSHHblX IipM 4-50° (3 M 6 ), MMeGT MGCTO HGKOTOpOG paSIvIblTIIG pGHT— 
rGHOBCKzx jiMHHft, npiWGM y 0dp83ua 3 do;/iBiiiGG tiGM y Odpaaua 6 . Od- 
pasubi, oTOscEGHHHe npw 320°, npaKTiiM;ecKM hg ii3MeniiJiii ^opiiM pghtpg- 

HOBCKWX JIMHMII. 

CyffiGHne jimhmR y xoJiopOKaTaHoro ypana nocjiG HM 3 K 0 T 6 unGp 8 Typ- 
HOM U.T.O. HGJIB3H Od'’flGHMTb npOCTHM TGpMMMGCKMM OTKHrOM, TaK KaK 
oTMr npii TGMiiepaTypG 200° b tg^ghug 15 nacoB (pasKoe bpgmghm 
npedHBaHHH odpasMOB b BbicoitoTGMnepaTypHOM MacTW umkjio) cynaeT Jiii- 
HHH) CyiUGCTBeHHO IvlGHBlG C ) • 

B TadJi. 4 npcjcTaBJiGHbi sHaMGHHH B H K 30 M nocjie U.T.O.,npo- 
BGSGHHOM B MHiepBaJIG OT - 180° 30 4-50°, 38 35 milCJlOB. 

143 COnOCTaBJlGHHH T8dM3 3 H 4-'BIISH0, MTO SaKOHOLiepHOCTM H3- 
MGHeiiMfl BGJIHnilH B M K, KBK FipH HHSKOTGMnGUaTypilHX ' Ka^lK8X , T3K 
H npw BbicoKOTGMnepaiypHHx, cpaBiiiiTejiBiio o^HHaKOBbi. CJie./iyGT othg- 
TMTB, niO HM3KOTGM[IGpaTypH3H I|.T.0.(B IIIITepBaJIG OT — 180 J\0 200 / 
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"pcjcTa" xojio, 7 iHOKaTaHoro ypaiia ne BbiauBaei b niJOTWBOno.iioHHOCTi) 
U.T.O. (b MHTGpBajie ot - ISO flo 450*^), npw KOTopow "poci" na- 
dJiio/i;aeTCH. 

JldJiee (juJio noiwaoiio, uio siMjeKT pejiaiccauHn h 8 noBepxnocTu 
oupaauoB sHOHHTejiBHo dojiBiuC; tiGM Ha rJiydHiie . TaK,B noBopxnocT- 
HOM cjioe yKe aa oamh hhioi np0Mcxo,7tHT cyieHne jihhui-i npMuepHO na 
Ty Me BejiHHHHy, hto h nocjie 100 hmkjiob* B to jice bpomh bo BHyi- 
peHHiLX cjioHX odpasua (nocjie cTpaBJiioaHiifl noBepxHocTH na Tojiip- 
Hy 0,04 mm) 3(5$eKT cyiseiiMH npwMepHO b 2 pasa MeHBme, hom na no- 
BepXHOCTM. 

SaBHCIMOCTB CyTCHHH JIHHM II4 OT qilCJia PHKJIOB B CJIOO, HOJiy- 
HOHHOM TpaBJiGHUGM noBepxHocTH odpasHa Ha 0,04 MM, npMB 67 !;eHa Ha 
PMC. 13. 

Ms pi'ic. 13 BH 7 IHO, yio yie nocjie 5 iihicicb b od^ei-ie fiojiBra 
npouecc cyMceHHH peHTreHOBCKHX jihhuM npaKTwqecKH saKaHiiHBaeTcn. 

ycTaHOB.TieHHoe cyiteHHe peiiTreHOBCKMX nocjie Il.T.O. ne 

GOnpOBOiKWaeTCfl USMeHeHUeM MUICpOTBOpflOCTH (M3MepeHH6 npOBOBiMJIOCB 
npH HarpysKe 50 r) . 3tot peayjiBiai corjiacyeTCH c oTcyTciBzeM h3- 
MeHOHUfl MMKpoTsepflocTH nocjie oiizra xojioflHOKaTSHoro ypana npH 
320*^ b Te^ieHHe 10 ^iacoB. PasMtiTHe ice peHTreHOBCicwx jimhiuI y pe- 
KpHCTajiJiHSOBaHHHx odpaspoB nocze U.T.O. CBHsaiio c saMeiHUM hobm- 
luenweM TBepflocTM (c 390 30 460 kt/mm^) . 

fljiH dojiee seiajiBHoro zayMeHiifl abjighuh cyatenzH peHireiioBCKHx 
JiHHzii y xojioflHOicaTaHbix odpaauoB nocjie H.T.O, MCCJieaoBajiHCB zawe- 
HeHHH lUMpMHM JIMHHH HO OTflejIBHblX Sianax O^HOrO D[HKJia. PesyjIBTaTbl 
3THX MSMepeHHJi npMBeaeHH b ladMuie 5. 

Ms npwBeseHHbix ^aHHHx cjiesyeT, “^to cysceHMe jihhhS y xojio^ho- 
K3T9H0M ^OJTBPH ypSHa npOHCXOSHT B BMCOKOT8MnepaTypHOM ^aCTH HHK- 
jia H cymecTBeHHO ycHJiHBaeTCH, no-BHszMOMy, 3 a c^eT ^onojjHHTejiB- 
HHx HanpaieHwft npw nepexo^e ot HwsKOTeMnepaTypHOii nacTH HHioia. 

MccjieaoB 3 HHe npw^HH cyiceHHH peHTreHOBCKiix JiHHzii y xojio.z];ho- 
KaiaHHx odpaauoB npoBo^MOCB MeioaoM rapMOHiwecKoro anajiwsa, ana- 
JIOrH^HO TOMy, KfllC 3T0 3 e 33 JI 0 CB BHUie Odjly^GHHialX odpasHOB. 

Ms nojiyTieHHUx saHHbix GJiesyei, qio HMSKOTeMnepaTypnaH l|.T.O, 
xojioaHoicaTaHoro ypana no peayjiBTaTaM cBoero TteMcTBHH Ha cipyKTy- 
py anajioriiqHa oiMry (320°, 10 tiacoB), npw KOTOpoM, nan dHJio pa- 
Hee noKasaHO, cyiemie mkhS csHsaHO npeHMyuiecTBeHHo co cHHTweM 
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BHyipeHHHX MHKpOHanpHKeH'/lM^ B03HMK3K)qHX llpH XOJIOflHOi^ npoicaTKe. 
BeJiwqMHa CHiiMaeivibix MHKpoHanpflHeHMM; BbniMCjreHHaH no 3 Toti MeT 9 ^i,H- 
ice oKOJio 30 kt/mm^. 

Cjie^yei oiMeiMib, yio y xojio/tHOKOTanbix odpoauoB nocjie 
U»T,0. npOMCxoflMT HedojiBuioe cMemeiinG paHTpeiioBOKiix jihhhm° 3to 
CM eineHHG; T8IC He Kaic h b cjiyyae odJiy^enwH; sojihho o’mtb OTiieceHO 
38 cyeT pejiaKcauMw HanpnseHuM I-ro po^^a^ BoaHHKaioiiiMx iipn xojiofl- 
hoM npoKaTKe, Bejumupia cHHMaeMHx pacTHPHBaioinHx HarrpHHeiiMii I-po 
poja nocjie 100 umkjiob Lt.T.O. cocTaBJiHeT okojio 20 kp/mm^ 

[B nJIOCKOCTW (II4)] . 

B BMjy cyinecTBOBaiiMfl nosepxHOCTHopo 3(|)$eKTa npe^cTasjiHJio 
HHTepec HccjieflOBaiB MsivieHeHHfl $opMbi peHTreHOBCKHX jimhmK bo BHy- 
ipeHHHx cjioflx odpasuoB, WMeioiUMX TOJiii|HHy_, npeBLiuiaiOinyio paaiviep 
sepna. B cuoTBeicTBWM c 3 Thm oujih BUOpaHH odpasi^bi posMepoM 
10 X 6 X 2 MM/ noJiyqeHHbie xojiOflHoK npoKaiKoM c odHaiMeM so 80?^ 
dea npoMenyTouBibix othhpob (nanpaBjiGHHe npoKaiKH hg naMenfuiocB). 
Ll.T.O. MX npOBOSM.TiacL no TOMy ace peEMMy, qro m sjih Sojibp; osh 8- 
KO; yMMTbisaB TossHHy oopaaitOB, BpeMn HarpeBa m oxjiaa^eHMH Obijio 
yBGJIHMGHO so 20 MMHyT, IlOGJIG "Ko^ieK" nOBGpXHOCTB OdpaSUOB 
CTp8BJiMBa:'iacB Ha 0,5 mm, a saTGM no sanwcaHnoK jihhhm II4 M 3 Me- 
pn.TACh lUMpilHa JIHHMH II K0a(5(|)MIi;MeHT aCCMMGTpMM. BblJIO noicasaHO, 
HTO lUWpMKa JIMHHM H GG 3 CCMMGTpHHHOCTB y HCXOSHbiX OdpaSHOB npM 
CTpaBSMBamil'I nOBepXHOCTH hg MGHHIOTCfl. 

JiJIH HG CJieSOBaHHfl O’BIJIM BbldpaHbl, KBK XOJIOSHOKaTaHHG , TaK H 
lepMoodpadoTaHHbie odpaasbi (pgjkhm Tepi-ioodpadoiKM yKaaan b ladji. 
6 ). 

PeayjiBira'i'bi H3MeHGiiiifl bgjimhhh jB m K nocjie HMioiMHecKoti iep- 
MOOdpadOTKH B MHTGpBaJie OT - 180 so 200°, 100 UMICJIOB npMBeSGHH 
B TadJi. 6 . 

Ma aioM TadJiHUibi cjiesyei qio: 

1) y XOJIOSHOKOTaHblX OdpaSHOB npOHSOlIUIO CyHGHMG peHTPeHOB- 
CKMX jimhhK, npHqeM sm BHyipeHiiepo cjioh aio cyaceHHe BHpaiGHO 
MGHBuie, qeivi s^'ih n.OBepxHocTM. 

2) y odpaaua 3 npoHsoiiuio nedojiBiuoe pasiviHTwe jihhhM, npHqeM 
SItfl BfiyTpeHHGPO CJIOH paaMHTHG BHpaaCGHO CHJIBHee. 

3) y odpaaua 4 paaMHTwe jihhhh; yBeJiwqMBaeTCH no cpaBHGHMio c 
odpasuoM S^npimeM sjih BHyipcHHero cjioh oho Taicace dojiBiuee. 
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MCCJieflOBUJiaCI. SaBHCMMOCTB M3MeiieHMH UIMpWlIbl JIMHMM II4 J XO- 
JioflHOKaTaiibix oc5pa3i];oB b saBHCwt/iocTw or qiicjia uhk.'iob HMBKOTeMne- 
paiypHoM U.T.O. ' ' 

PeayjiBTSTH HaMepeHHH Bejiimmibi B nocJie cooTBeicTByiomera ko- 
jiiwecTBa ^MKJIOB npe;[tcTaBJieiiH na pHC. 14. 

M3 rpa^iHKa Ha puc. 14 bm,hhO; ^to ripM cpaBiinTeJiBHO Hcdo.’ii)- 
iiioM KOjiM^ecTBe pMMOB ( *>^'10) npowcxoflHT cyffieHne peHTreHOBCKoii 
jiwHMM; a aaTGM HamiHaeircH iipoitecc pasMUTWH ee, KOTopbiii b saJiB- 
HeFiiiieM saTyxaei. 

npiI^IIHH; BblablBOlOUtMe paSMblTHG peHireiiOBCKI'IX JIHHhM nOCJie HM3- 
KOTeMnepaiypHoii U.T.O.^Ohjih wccjieTjOBaHbi c noMOinBio rapMOiiM^ecKoro 
aiiajiHsa jihhhh II4. Ha ocKOBaHMii npoBefleHHoro anajinaa n3iC33aH0,qT0 
paBMbiTwe peHTreHOBCKHX jimhhH; HacTynaioiiiee y xojio;r.HOKOTaHLix odpas- 
aoB (odpaaeu; I) npH yBejiHqoKMw Hwcjia UHKjioB^BbiaBaiio noHBJieHHebi 
BHOBB OGTaTOyilfclX MHicp oHanpflseHHii . 

PaaiiibiTMe peHireHOBCKiix jihhhh y saKajieHHbix h oiomeHiibix od- 
pa3^0B (odpa3eij( 4) BHSBaHO, Kpoue Toro, yMepemibiM pasbiejiBqeHriGM 
odJiacTew KorepeHTHoro pacceflHHH. 



Ms coBOKyrtHOGTH saiiHbix 0 noBeseHHH ypana rioji /TeiicTBHeivi odJiy- 
HeHHH (roMoreHHsaiiHfl cnjiaBa Y'ii- 9 , paaynopHaoHeHne pejiaicca- 

UMfl H3npHJiceHHii,peHTreHorpa$HHecKHM anajiHS xo^OB;HO-jie(popi.iHpoBaHHbix 
ypaHOBHx f|iojiBr h np.) cjieayeT; hto b aejiHineMCH HaTepnajie noa bjim- 

HHHGM HeMTpOHHOP'O OdJiyHGHMH, HapH^y C HaKOnJIGHMeM pa^HailMOHHBlX 
noBpeiHaeHHii MMeei mbcto tokig h HBJieHHe paaHaij;HOHHoro OTHura. Xa- 
paKiepHblM JJIfl TaKMX npOpeCGOB; KOIOpbie CBHSaHbl C pajIMaUHOHHBIM OT— 
OTrOM; HBJineTCH TO; HTO OCKOBHUe H3MeHeHHfl GBOMcTB IIPQHGXOJ^HT b 
HanajiBHoM ciajiHH odJiyneHUH h b ochobhom saBepmaioTCH b TeneHHe 
BpeMeHH, cpaBHMMoro g TeM; icoiopoe ipedyeTCH^ HTOdbi bgcb oo'”eM 
flejiHinerocH Maiepiiajia npouieji; xoth (5h oflHaacaH; qepea GOGTOnHwe 
TepMiwecKoro riHKa. TaK ksk 3th npe.ncTaBjieHiiH yae o'hjim panee npn- 
MeHGHH K HBJieHHHM (|ia30Bbix nGpexojOB [3;4j ; TO dojiGG ;neTajiBHoro 
odGyjiCjieHHH MoryT noipedOBaTB tojibxo hejighhA; oTHocHiiiHecH k pejiax- 
cauHH H nosejiGHMio ynpyrnx HanpHKeHHM b fler^opMHpoBaHHUx MaiepMaJiax 
nofl jieMcTBHeM odJiyqenHH m U.TcO. OnbiiaMH, onHGaHHbiMi'i Bbiuie; hcho 
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n0Ka3’3H0; qTo nepsan cTa,nHH odJiyqeiiHn ynpyro-iianpHsennbix odpoa- 
UOB ypaiia xapaKiepusyeTCH SHO^HTejiLiiLiM ocjiadJieHHOM HanpHJKeHiioro 
coctohhmh. 3to KacaeTcfl; kok wsBHe najioiiceHHHx HanpmiceuMii (nsrMd), 
TaK H ocTaTOMHhix HanpflseHHtt I M n po^;a b xojiosHoicaTaHtix MaTepw- 
ajiax, Bcjiefl aa aioii nepBofi cTa^HeM b odpaapax oC - ypana boshh- 
Kaei BTopan, KOTopan Be^eT k dojiee Me^jiGHHOHy BTopw^HOMy Hapa- 
CTaHHK) .HanpHlGHUfi , B03HHKHOB6HM6 nOCJieflHHX IlGCOMHeilHO CBHSaHO CO 
BsaHMHUM saBJiGHMGM 3GpeH MGTajijia flpyr Ha flpyra^ BCJieflCTBHe mx 
" pocia'* nOfl BJIWflHHGM OdJiyHGHHH. CmJIBHO BHpaHGHIiaH CKJI9HH0CTB Od- 
jiy^aeMoro ©6 - ypana k pejiaiccaLtnH OTpa}KaGT gpo cnocodnocTB k 
pGSKOMy ycKOpeHHK) nojiayHGCTH iio^[ aelicTBHGM odJiyqeHHH. 3 to hbjig- 
HMG xopoluo W3BGCTH0. SKpailtG 0 HGM dHJIO aOJIOKGHO B ^OIMafle 681 
Ha I-ii KGHGBCKOfi KOH^GpGHLiMH^ Pfle dhijio yKosaiio, HI’O nojiaynecTB 
ypana nofl ;tG{icrBHGM odjiyqeHMH ycMJiMBaeTCH b 50-100 paa (1,5 - 2 
nopHSKa). Bojiee no^podHO sth onHTbi onncfciBaioTCH b flOKjiafle 
A,C«3afiMOBCKoro h 3 p., rrpejciaBJieHHOM na 3 Ty KOH(J)epGHE[Mio. 
TGopeiHHGCKOG od”flCHGHHe ycicopenHaH nojiaynecTB ypaaa noj odJiyne- 
HHGM HaniJia b padoie Podcpica h Kottpgjijih Cn}^ KoiopsiG cBnaa.TO 
FioflaytiGCTB ypana c ero "pocTOM** ^eMcTBueM odJiyiGHHH, HauiH 
OriHTH, OriHCaHHblG B 38 HH 0 M JOIUia^ie, OTHaCTH nOflTBepaCaiOT TGOpiO) 
PodGpica H KoTipejiJiH, noKaabiBaH, mo peJIaKca^HH b f - ypaHG 
(criJiaB yM-9), hg odJia.7];aiomeM; nait hbbgctho, cnocodHOciBio k pociy, 

CyiUGCIEGHHO MGHBIIIG, HGM J oC — ypana. OflMKO H 3 TGX IG OnblTOB 
cjiGsyei; ^To yKaBaiiHan tgophh no-BHflHMOMy He^^ocTaionHa, tbk K8K 
eflBa JIH M03KGT Od"flCHHTB flpyrHG Had JIMS aGiMblG $8KTH HO pGS3KCaUHM. 

TaK, Gorsacno tgophh Kottpgsjih, ssh HBJiGnnft pGJiaKcauHH, laK sg 
k3K m ssh HBJieHHM nojisyHGCTH, sojDiceii dHs dn cyiiiGCTBOBaiB HanajiB- 
HHfi HHKydaijHOHHbift nepnofl, KOTopbiti B ycjiOBHflx HamGro onnTa 
sen du socTwraTB 1,5 - 2 nacoB, nero osh8ko b seJtciBHTGjiBHOCTH 
HG nadJiMsaGTCH; Jlajiee, xoth 3 $^eKT pGjiaKcaiiHH b “jt - ypsne h 
MeHBffie Toro, icoToptiK nadsiosaeTCH b j: - ypanc, no oh bog m hg- 
COMHGHHO cyi4ecTByGT. Eme paHGG [23 dfciso noKasano, mo y odpaa- 
UOB cnsasa yM-9 pacionpGHHG pGHTreHOBcroix SHHnii, bh 3 B 8 hhog xo- 
JIOSHOfi 3G$0pMaUHGa, HOCJIG Odjiy^eHHH yMeHBUiaGTCH, CSGSOBaiGJIBHO, 

^ ® r “ HMGGT MGCTO pGJiaKCaUiHH HanpHHGHHS IT pOfla, HTO 

npOTHBOpGHHT TGOpHH KOTipGJIJIH. IIoaTOMy, MOSCHO nOJiarSTB, qiO 

ycKopGHHafl nojisyHGCTB cC - ypana, HadJnosaGMan npH sgKctbhh od- 
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jiyqeHMn npe;((,GT0BJiHeT cocioio flBjieHne dojiee h mto cIktu /le- 

jteiiHH (TepivU'iqecKi'ie niiiai) sbisbiBaioT nojiayviecTB ypaiio ho tojibko qe- 
pes nocpe,ncTBO biexoKi/iaMa aimaoTpomioro "pocTa" KpMCTaJiJiMTOB ypa- 
110; HO H uojree Henocpe.nciBOHHO nyieM paflMauiHOHHOi'o OTimra; Busbi- 
Baioiiiero pejiaKcauwio b oo'jiacTHX HaMdojiBiuMX BHyTpeHiiMX nanpHiKeHHii, 
Hro MOKHo dbijio (5bi cKaaaTB o iviexaHMSMe^nocpeflcTBOM KOToporo 
paflMaqHOHHbiti oirar npiiBoflur ic noHwiiceHwio h ghhimh) HanpflMeHuK? Ha- 
WdOJiee BepOHIlW Tpw BOSMOMblX Btiaa JIHKBMfl8lJ,MM MaKpO H MHKpOHa- 
npHiiceHMii. 



I. ECJIW BHyTpOHHHe HanpflliCeHHH CBflSaHH C KaKHMM-JIMdO MCKPHB- 
JieHliHMM, HSrwdaMM KPHCT3JIJIMT0B; TO HaWO'OJiee ipWBHaJIBHblM HBJIHJIOCB 
dH npHMoe pacnpfliviJieHirie 3 Thx wsrudoB. TanoM iviexaHHSM chhthh 
MHK ponanpHMeHHii Jier^e npejicTaBHTB cede Ha riOBepxHocTH; rje oh 
M or O'bi ocymecTBjiflTBGfl 33 CHGT BGGBMa M0JIHX nepeMGmeHHfi no rpaHM- 
naivi sepeii h odpaaoBSHWH flBoitHUKOB. 

B03M03KHbIM MeX8HM3M0M CHHMeHHH ypOBHfl HanpHlGHHOrO GOGTO- 
HHHH HBJmeTGH MHPpaHMH TOHeHHBIX fle$eKTOB H flHCjl OKauwil K BieGTOM 

nanpHjiceHMM, HonpHi.iep^ b GJiynae MsrHda ynpyroe pacTHMeHMe iia bh- 
nyKJioti GTOpoHe w ynpyroe OKaTwe na BorHy''Toii MoryT dniB jihkbm7i;h- 
pOBOHBI sa CHGT MilTpaEtHII npOMeHyTOHHbIX aTOMOB K BblriyKHOil CTOpOHe 
H Bai-CaHGIlii - B OdJIOGTB CSalHH. JlerKO HOflCHHTaTB; qTO^^HanpHMep; 

nojiHoS JiHKBMflauHM HanpfpxeHuK ynpyroro paciHiiceHHH, G^HTan^HTo 
nocjieflHHe wueioT Beni'HiHHy; djiHSKyio k npe^ejiy TeicynecTH, ipedyeiCH 
KOHUeHipaUMH WadblTOHHHX aTOMOB 0 K 0 .no 10^^ Ha I CM^, Ecjih nojio- 
iHTB^ KaK uppiiiiiMaeT KoTTpeJiJi [II] ; HTo Ha I ^eJiGHne BOSHHKaei 
flo lOOO seyeKTOB Tuna np-JLieKyTOHHUx btomoB; to hmgjio TepMwnecKMx 
riHKOB nejieHHH; Heodxo.i 5 mvioe sjih nojiyneiiHH stoM KOHi];eHTpaLiHH,7i;oji- 
SHO 6 bitb 10^^. Tokiiu odpaaoM; b ycnoBiiHx npoBOSHBUierocH naMH 
onbiTa HyiHO Bcero .’hiihb OKono 45 MHHyT; xjTodbi cossaTB b odJiyneH- 


HOM ypane .zpocTaToyHoe nnn nojiHopo cHuiiin HanpHEeHHS KOJiMneoTBo 
nap flS^eKTOB, PaayMeeTCfi tot :?:p peayjiBTOT MOKeT Olitb joGTHniyT 
H nepeMeineHiieM aHCjicicauiiH; ^jih kotoi.hx cornaoHO BpHHicMaHy [1] 
odnacTB TepMMnecKoro nnica .niinficTcn hctohhhicom. B onynae Hsrnda 


KOMneHCHpywmaH KOiineHTpomw KoaeBHX .-^MGJiOKauiHl Cnucno iix b 
I cM^ ceneHMH) flOGiHraoT ^ (cu. nanp. [12] ) . rse p - pa- 
snyo KpnBM3Hbi Hanida, a 5 - bsktop Byprepca. ^wcJiOKaLtMM npw 


3T0M Lioryi dHTB pacnpeneneHbi b od"eMe aepna. 
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3. ITpH yK63ui!ii0ivi ■TQUcqii^.{ iijin -/[mc- 

JiOKauMi'i npowcxo.7^wi jimni JiiiKunsamin iJanpHiiLeiiHH, k^k 

cy4ecT]jyioiiiHe HsriiO'u icpricTaMiwocicoK peaeTKi-i ho hchc3uioT; v cko- 
pee 'i-iHKOMpyiOTCH, CTOO’HJIMSHpyiOTCn 33 C'lOT P OCnpe,'iej[eii!lH /.fSpOKTOB. 

Bojiee ycToiiquBoe coctohhmo mojkot ohtl nojiyiioiio^ ecai npo- 
HsoriaoT codMpaiiHe ,ne,|eKTOB mm ;!iiicjioi{oqMM b rpynriLi mjih neiioHicii, 
pa3,qejiflK)inwe dbiBmiia o;r,MH KpHCi-ajijiHT h 3 anpe^;o.iieHHbie (ijpyrLieHTU o' 
npoBiiJiBHoJt 3flopOBofl poweTKoi!. 00'i4enpi'iiifiToe i'csBaiiwe Taiccro po 3 - 
^tejioHHH 36$opMMpoBaHHoro 3epHa iia He;iief|iopi.iiip 3 B 3 HHbie^ cjrerico sea- 
opHeHTHpouaHHbie 3,nopoBMe yHaci'KH - noMroHwaamiHo llDJiHroiia.nbiiyio 
GTpyKTypy i,io;;:i!o CHMiaTB nocJie,B;Heii\, CTadiijijbHoii cT 8 ; 5 MeM pacnpeae- 
JieHMH ae^extTOB; nojiiiocTBio JiHiCBi^uMpyioiiieH tianpnjiceHHoe cdctohmo. 

OcHOBbiBancB iia yKasoraori ICJIaccH^&MKa^^M, mli MOKeia r-eis 
o()»flCHemie HadJiio.TraBMMCH $aKra:.i no pejiaiccauMM, KOTopoGMcoBeHiio 
noKa cjioflyeT cquiaTB npesBapHTOJiBi-ibiM. 

nepBHqiiHM spgeKTOH odJiyqeiWH ypaHa, a bo3Mo::cho tokjico m 
U.T oO.; ABJlHOTCfl BOSHIIKHOBOHMe SHa^HTOJIBKOr 0 HHCJia TOHOHUblX ;!ie- 
|iei\,iOB M .ni'icjiOKamui; odjia^ajoim-ix (jojibiuoK nosBiiMocTBio ocodeiiiio b 
MOIVIOHT cBoero odpasoBaHHH B odjiacTH TepiiHqecKoro nwKa hjih bCjih- 
3H Hero. ItopauMH ae^oKTOB b ciijiy oduiioc saKOHOMepHocTofi nanpaB- 
JioHhoM SM^)$y3HH/ GH. Hdnp . [ I3] ) dyflOT npoHcxo;i:MTi) b tom ho- 
npaBJieHHH, ^Todbi b pesy-JiLTaie ee nojiyqruiocB ocjradJioHHe iianpH- 
sceHHoro coctohim. B 3Tori cTa^MH MSMoiieifflfl BHyTpoHHero aiobiiioro 
CTpoeHHfl HOJIBafl eme CqiCTaTB BnOJIHe CTadMBIILIHH. Je^eKTbl; XOTR w 
H3 xo,zihc£ b "jiOByniKax"; odJioflaioT wsBecTHoii no^BiWHOcTBiO; qeM m 
odycjiaBJioaioTCfl miewiUHe mgcto b OT^ejiBHbix cjiyqanx hejighkh nocjie- 
seMCTBHH, B ^ajiBHeriuioM o^Haico KoaryjiHHHH fleoexTOB seaei k odpa- 
3OB0HHIO HpoMexryToxiHHxrpaHimpasaejia MOi^y yxiscTKaMM nojiHroHojiB- 
non cipyicTypu, qTo sojiaGT BGio CHCTeMy dojiee ycToMquBoii. 

B 4 - ypane bch 3Ta KapiMHa ene ocjroKUHOTCH tgm, qro Ha- 
PW CO cHATHeM HanpflieHHfi nyieM pacnpeflejieHHH ae^eKioB hjik ahc- 
JioiiaqHii Hfler hx HOBOOdpaaoBaHwe BCJie^cTBHe HanpaBJieHHoro pocia ii 
BSaUMHOrO flaBJIOHI'IH KpHCTaJIJIHTOB , Kan M BHflejIH; B leKCTypup 0B3H- 
HOM nOJIMKpMCTaJUmqeCKOM HeTaJIJie, r^e dOJIBlUHHCTBO KpHCTaJUIUrOB 

KMeioT napaJiJiejiBHbie dgm HawdojiBiuero pocia, 3 to BTopnqHoe Hapacra- 
Hiie HanpHieHwa cKasHsaeTCH Majio, w hbrohhg pa:ziHauHOHHopo oTJsiira 
sflecB Moacei HadJiiosaTBCfl b donee hhctom Bw^e. 
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BojiBian ^lacTB hbiiimx onuTOB npoBo, 7 ],njiuci> c tohkhmh $ojiBr 0 i.iH. 
3io BHOCHT HeKOToyoe OGjiojiaieHwe, T 8 k ksk 6 ojiBiuoe posBUTwe no- 
BepxHocTH ^^ejiaeT bosmoiiibim ocyiiiecTBJieHMe I-ro MexaHwaivia pejiaK- 
cauHM, ocodeiiHO b cjiyqae IJ,.T.O« Pojib BToro MexaHMSMa Mac- 
cMBHoro MGTajiJia, Koiiemio wenBuie, laic icax KpMCTajiJiH BHyipw TOJia 
lie WMeiOT B03MOKHOCTM CBOdOSHO nepeMeiitaTBCfl; HO OflHaKO M 33601) B 

KaKOil TO Mepe MOUceT npoxoswTB HaMeHenwe ^opMBi sepeH b npoiiecce 
pejiaKcaHHH. 

MeHee hchhm eii^e ocTaeiCH MexaHwsM pejiaKcai^Mw npn Ll.T.O, 
BoSMOjKHOCTB JIHKBMSamiM nOBepXHOCTHBIX HanpHJKeHHW 33 Majioe HMCJIO 
HHKJIOB M fl03i£e 30 03 HH HMKJI npe^CTaSJIHeTGfi B HaCTOHmee BpeMfl He — 
OKOJiBKO sapasoqHoii M Tpecjyei flajiBHeMiiiero MsyqeHiiH, 

PeHTreHorp 8 c|iMMeGKMe saHHue b odmeM oorjiacyioTCH c npeflJio- 
MeilHBIM Od''HCHeHMeM MexaHH 3 M 8 peJiaKCaUMH 33 CHGT MHrpamiM 3 e- 
^eKTOB, T 8 K KaK yGTaHaBJiHBaioT iioHesHOBeHiie B nepByio onepesB 
ynpyPMX MMKpoHanpfljKeHwM; 03 H 8 K 0 dea nojiHOH JiMKEMsanwH wcKajKeHHi'i 
peuieTKH; GOssaiomMx paciuwpeHMe peHTpenoBOKiix jihhhMo 

BejiHHKHa odJiacTeii KorepeHTHOro pacoenHiiH, BbinMOJineMaH 113 
peHTreHorpaiSMHeGKHx saHHHx^ KOHenao He uomi MCTOJiKOBBiBaiBOH^ 

KSK p33Mep peajiBHo cymecTByioiHwx MejiicHx ^McnepriipoBaHHHx kpmc- 
TajiJiOB. Oiia CKopee ^[OJiKHa dHTB OBHsaHa c KpuBusHoti MSPiida se— 
$0pMMp0B8HHBIX KpWGTaJIJIOB H BtipaHtaeT SeaopHeHTMp OBKy OTseJIBHUX 

3jieMeHT0B od‘'eMa tbkmx HaornyTbix KpMCTajijioB. SseoB He pasMna- 
eiCH ^HGTO ynpyrMfl wsriid ot Harnda; CBHsanHoro c ^esopneHTaiJiii- 
efi saposbiieBbix cydaepeH. Tor^a coxpaHeime Majibix odJiaoTeM Kore- 
peHTHoro pacceHi-HH y oo'JiyqeHHbix odpaaitOB XOJI 03 HO- ^edopiaipoBaH- 
Horo ypoHO; TaxHce k 8 K h y HM3K0-0T0raeHHbix (320°) odpa 340 B,flOji- 
3KH0 O3HaH0TB^ qTO B odOMx cjiynaHX OTJittir Hflei npeHMymecTBeHHO 3 a 
CHGT neipeKTOB B cTa^MH MX p8BHOMepHoro paGnpejejiGHMST, 

HJIH Ha^aJIBHOlK [10JIMr0HH38Ij;MM. 

HaoTOHinafl padoTa nBJineiGH HacTBM HCOJiesoBaHMw no fleKcTBiuo 
HeiiTpoHHOro odJiyqeiiiin iia /ieJiniiiHecH MaiepMOjiBi; npoBOflHBniHXCH b 
ropfl^efi jiadop0TopHM npn annapcie P'iT b 1955-57 r.r. 

B padOTG; Kpoivie yiissaHHUx b aarojiOBKe bbtopob ciaiBH; npH- 
HHMajiH yiacTHe hjiii noMorajin ee Bbinojiiieimio pna jihu;. BoeM mm aB- 
Topbi BHpaiaioT sflecB CBOK) dJiaro^apKocTB . 
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TaQjiHua I. 

CpeflHHe SHaqeHHH od'*eMa odjiacTM TepMMqecKOL’o nHica. 



Od"eM oo'JiacTM 
TepMH^ecKgro nHKa, 

Pa;5Myc c^epMec- 
KOW nOJIOCTH; CM 

Ms saHHUx no 

2,4x10"^'^ 

1,8x10"^ 

Ha flaHHHx no oiacHry b 
. roMoreHHoa ^aae. 

5;6xI0”^'^ 

2,2x10'^ 
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TadJiMLia 5. 

MaMGHeHwe uinpimbi jihiimh II4 y xojio;[(Hoi{STOHoro ypana na 
OTseJiJbHbix aianax nojiHOro iiwKJia b wHTepBajie 

leMnepaiyp ot - 180° so 200*^ 


nojIHUii SMKJI 

(oxJiaiseHHe-HarpeB- 

oxJiassejHHe) 


OxJia:s:,!reHrie 
- HarpoB 


HarpeB - 
oxjiaacseHHe 


HeppeB 


OxJiaageHne 


B (b iviMHyrax) 


y HCX02- 
HOPO 00- 

paaqa. 


21,6 


21,6 


21,6 


nOCJie H3- 
MeHeHHfl 

TeMnepa- 

TypH. 


18,3 




(b MMUy- 
T3X) 


- 8,3 


18,3 


19,8 


21,6 


21,6 


20,1 


21, Q 


- 3,3 


. “ 1.8 


- 1,5 


- 0,6 


u i) 


- 16 


- 16 


- .9 


- 7 


- 3 
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TadJinua 6. 


WSMeHOHMe UlHpiIHH H K 03 $$imMeHTa aCCMMeTpWW JIHHHM II4 
otV nocjie 100 uhkjiob U.ToO. b HHiepBaJie oi - 180 30 
200° SJiH noBepxHOCTHoro w BHyTpeHHero cjioeB “tojictux” 

odpa3i;oB. 


li2H? 

od- 

pa3- 

UOE. 

Mcxoanoe 

COCTOHHMe 

odp asuoB . 

(b MHHyTax) 

aK 

Ha no- 
Bepx- 

HOCTH. 

Ha 0,5mm 

OT no- 
Bepx- 

HOCTM. 

Ha no- 
Bepx- 

HOCTH. 

Ha 0,5! 

MM OT' 

noBopX' 

HOCTM. 

I. 

XOJIOaHOK8T0HHfi. 

- 4,5 

- 2,7 

— 

- 0,40 

- 0,20 

2. 

XojioaHOKaiaHHS^noc- 

jie Dirara (320^ ,10 q.) 

! 

+ 1,2 

+ 2 ;0 

O 

+ 0,25 

3. 

XojioflHOKaiaHHii^npc- 

jie oT»ira (450 ,4 

+ 1,2 

+ 2 ;'0 

+ 0,25 

+ 0,35 


XojiosHOKaTaMft, Roc- 
jie saicajiKM (880°) 

H nocjieavmmero ot- 
rara (450 ^ ; 4 4.). 

+ 1,5 

+ 3,0 

+ 0,25 

+ 0,3£ 


-32- 





Approved For Release 2009/08/19 : CIA-RDP88-00904R0001 001 20023-3 


CmCOK JIMTEPATyPbl 

I,I.A.Briiikman. J.Appl.Phys., 961, (1954). 

2o C.T.KoHOdeeBCKwM, BoM.KyiaiiiteB, H.^.npasflJOK. /[OKJiaa 681 
(CCCP) Ha leneBCKoM KOH^epeHiiMM no MHpHOMy HcnojiBaosaHMio 
aTOMHoa aHeprwH (1955). 

3. CoT.KoHodeeBCKna. ATOMHan aneprHH teX 63 (1956). 

4. C.T.KoHOdeeBCKHa, H.^.npaBflioK, K.n.aydpoBMH, B.M,JIeBHTCKHa, 
JI.flonaHTejieeB, B.M.rojiflHOB. AiOMHan aneprMH 34, (1958). 

5. M.L.Blelberg, l.J, Jones and B.Lustman.J.Appl.Phys.^, ,1270 
(1956) . 

6. S,H*Paine and J.H.Kittel. floioiafl te 745 (CIIIA) Ha leHGB- 
CKOK KOH^epeHHHH no MMPHOMy HCnOJIBaOBaHHKI aTOMHOS 3HGPrHM 
(1955). 

7. D.S.Blllington. SoKJiafl P. 744 (CIIIA) Ha leHescKofi KOH$epeH- 
HHH no MMPHOMy HonoMBaoBaHWK) aioMHoa aneprHH (1955). 

8. S.F.Pugh* JOKJiafl K? 443 (AHrjiHfl) na jlieHeBCKoK KOH^epeniiMH 
no MMPHOMy HcnoMBaoBaHHK) aiOMHoM aneprHH (1955). 

9. HoO.ITpaBflioK. floKJias N3 673 (CCCP) na KeneBCKoS KOH^epennHH no 
MHpHOMy HcnojiBaoBaHMH) aTOMHoii aneprHH. 

10. B,£, Warren, B*L,Averbaeh. J, Appl, Phys, 595 (1950) 

11. A*C. Roberts, A.H. Cottrell, Phyl, Mag, 711, (1956) 

12. A,H, Cottrell, Dislocations and Plastic Flow in Cristalls, 
Oxford (1953). 

13. CoT.KoHOdeeBCKHa 1.3.1,$. 13, 200, (1943). 


- 33 - 









ot TeiinepaiypH OTZHra (2-650°, 3-600°, 4-4h50°, 5-«)0°). 
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K^jOCKJOimeCKM/i CHIWOK 3BTei{T0HflH0a 

U^o) cnJiasa ypana c 9^ Uo no- 

ii 550^ B TeqeH-^e 1000 ^acoB x 17000. 
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ilsueaeiiHe ajieKTpoconpoTirajieHHH roiioremioro h reTeporeHHHx 0(5pa3^0B 
cnJiSBo ypaua c ^ Mo b ssBHCHifocTH ot BpeMenn Bu^epzEii npH odJiyMe— 
HHH B noToice 2,10^u/cu^ CBK (Hyuepaiyiio odpaauoB cu.Ha puc, 2), 
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Quc/io uMny/ibcob so IZcen. 



Piic, 6. PeHTreHorpauMU reTeporeHimx oCpaauoB 2, 3, 4, 5 cruiaBa 
ypaaa c ^ Wo nocjie ocjJiyqeHWR b leiieuHe 1000 qacos 
(HyMepauMio ofipaauoB cm. Ha pHC. ,2). 


-5S- 
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Pmc. 7. Cxeua oOsaTHH odpaauoB b onuTax no pejiaKcauHH 
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WsMeHeHMe HanpHSceHiiH b oOpaauax ciuisBa ypaHa c 0,9IJib h ^ Mo b aaBMCHuocSH ot 
BpeueHM oCuyqeuRR, 

(.1) - CiuiaB (0^91 Mo) odnyqeHHe; (2) - CtuiaB (0,91 Mo) orrar (200°); (3) - Croias 
C9,0 Mo) odJiyMeiwe; (4) - CruraB ^9,0 Mo) otzht (200°), 
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. 0 * 



Cl,! 
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uocTH OT HMCJia uHKJioB U.T.O. B MHTepBajie TeunepaTyp ot 25 ao 350 
Vo6"HCHeHHH B TeKCTO). 
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Jn^ -V-/AA.U®/ 

USSR 

Coi’rections 

_ „ „ 23 1958 


DTOpaH NiaJKj^yHapUAHiiH KUHipepenA 
OpraHHsaiuiH OfibeAHHSHHbix HaANii 
no npHNOHOHMIO arOMHON SHOprHH 
B MHpiihu Aonnx 
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PHCilOj, 38BHCII110CW KOa^jHUMeHTOB Pf^a «ypi,e P83HOCTHOR KpHBolt 
OT nopjWKB ^aeH8 paajioxeHHH (oc5''HCHeHH}i B xeKcre). 
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1 - xojiOAHOKSTaHoro B o^HOM HanpaBJieHKH ; 2 - xonoaHOKaTanoro b o;zt- 

Hou HanpoBJieHHii h orosKeHHoro npa 320° 10 qacos; 3 - xojioaHOKSTSHO- 
po c nepeKpecTHoit npoicaTitoi^ h OToatKCHHOro npH 450° 4 qaca. 



^uc/JO UMtny/ibcoS 30 IZcbk 
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Pmc. 12., JIhhhh 114 4 H#aKUMOHHoro cneKipa ypana, 

I - xojioflHoicaTaHOPo; 2 OToacaeHHoro npn.450^ 

4 qaca; 3 - xojio^;HOKaTaHoro ii odJiyqeHHoro 3 leqe- 
Hue 5 qacoB. 


-45- 
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MHTepsajie TennepaTyp ot - 180 ao 200 
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IlaueHeHne inMpMHbi jimhiiii II4 peHTreHorpaiotH sHyrpeHHero (Du noBepxHocT 
Horo C2) caioeB tojicthx odpasi^OB xojia^iHoicaTaHoro ypana b saBHCKMocTu ot 
UMCJI8 i^HKjioB U«T«0# B HHTepBBJie Teiinep8Typ OT - 180 JO 200^. 




